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 Abstract 
A large body of research exists demonstrating that lead negatively impacts cognitive and 
behavioural functioning of children. Despite this evidence, there is a lack of research on how lead 
toxicity is considered by mental health professionals, including educational psychologists. At the 
time of this research no studies were found that explored educational psychologists‘ understanding 
of the impact of lead on the cognitive and behavioural functioning of children. This study followed 
a qualitative approach. Semi-structured interviews were conducted with 10 educational 
psychologists in private practice. Lead toxicity is an issue not only in South Africa but in the world 
and therefore this study is nationally and internationally relevant. The goal of this research is to 
determine how educational psychologists consider the role of lead poisoning in child cognitive and 
behavioural assessment. This study followed a qualitative approach. Semi-structured interviews 
were conducted with 10 educational psychologists in private practice. The data from the interviews 
was transcribed and then analysed using thematic content analysis. This study revealed that 
educational psychologists believe that lead may be an issue in cognitive and behavioural 
functioning of children, but they are not certain in what way. Whilst participants believe lead could 
be a concern, they do not assess for lead toxicity. The pattern and descriptive codes revealed that 
educational psychologist‘s may not assess for lead as they see it as a low priority concern in 
comparison to other psychosocial factors, they are unaware of how to assess for it, they have 
received no formal education or training on lead and they believe that it is out of their scope and is a 
biomedical issue rather than a biopsychosocial problem. This study exposed the need for more 
research to be done to determine educational psychologists‘ perception of lead and the role it plays 
in child cognitive and behavioural assessments.  
 
Key terms: Educational Psychology, Cognitive and Behavioural Assessments, Neurotoxins, Lead 
Exposure, Lead Toxicity, Bioecological Model of Development, Clinical Decision-Making Model 
and Thematic Content Analysis.   
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Chapter 1: Introduction, Key Definitions and Problem 
Statement 
 
1.1. Introduction 
 
Educational psychologists play a vital role in the assessment and treatment of children displaying 
cognitive and behavioural problems (Jarratt, Riccio & Siekierski, 2005). It is important for 
educational psychologists to consider children‘s development holistically to accurately diagnose 
and develop effective treatment plans (World Health Organization, 2015). Lead poisoning is 
prevalent in South Africa (SA) (Naicker, Mathee & Barnes, 2013), and is negatively associated with 
children‘s intellectual, cognitive and behavioural functioning (Hassanien & Shahawy, 2011). 
Children are at an increased risk of exposure to heavy metals due to a number of factors, such as 
hand to mouth behaviours and they consume more food and water in relation to their body weight 
than adults (World Health Organization, 2010). Children are also still developing and therefore their 
organs are not fully capable of detoxifying neurotoxins, such as lead (Abelsohn & Sanborn, 2010) 
The focus of this study will be to explore perceptions of child lead poisoning among educational 
psychologists. This chapter will provide a brief background on lead and its impact on child 
cognitive and behavioural functioning. The key terms used throughout this research will be 
introduced within the background information. The goal and objectives of this research will also be 
discussed in this chapter.  
 
1.2. Background 
 
The physical environment (noise, pollutants and toxins; among others) has an impact on the 
cognitive and behavioural development of children (Canfield et al., 2003). Brain functioning relies 
on components of the brain and chemicals interacting and creating homeostasis. These interactions 
can be disturbed by pollutants and toxins such as heavy metals (Genuis, 2008). Lead is one such 
heavy metal that has been shown to influence cognitive and behavioural functioning of an 
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individual (Canfield et al., 2003). Neurotoxins are chemicals that can negatively affect the nervous 
tissue of an individual (Wright et al., 2008). Lead is considered a neurotoxin as it can impact an 
individual‘s central and peripheral nervous systems (Wright et al., 2008). These disruptions caused 
by neurotoxins may have negative impacts including headaches and memory problems as well as 
mood and behavioural problems (Genuis, 2008), and are more likely to impact infants and children 
(Simeonov et al., 2011). Lead is one environmental neurotoxin that has been the focus of many 
research studies as its toxic effects have been evident for many years (Lanphear et al., 2005). 
 
Lead is found naturally in the earth in fossil fuels, as well as being released in the process of mining 
and the incineration of waste (Canfield, Jusko, & Kordas, 2005; Hassanien & Shahawy, 2011).  
Some traditional medicines and cosmetics still contain lead (World Health Organization, 2018). 
Lead has also been previously used as an additive in petrol and paint (Canfield et al., 2005; 
Hassanien & Shahawy, 2011). Even though SA phased out leaded petrol in 2006 and lead in paint 
was banned in 2012, lead remains in the environment for long periods of time (Hassanien & 
Shahawy, 2011; Mathee, 2014). Lead particles in the environment may also be as a result of 
sanding or heating old paint or melting lead for use in hobbies or crafts (Hauptman, Bruccoleri & 
Woolf, 2017). Other sources of lead include fishing and hunting that make use of lead-based 
products (Mathee, von Schirnding, Montgomery & Röllin, 2004; Naicker, Richter, Mathee, Becker 
& Norris, 2012) as well as informal businesses that are involved in battery recycling and electronics 
repair (World Health Organization, 2015).  
 
The recycling of lead-acid batteries is one of the major causes of lead in the environment (World 
Health Organization, 2010). Due to the increased need for battery operated energy efficient 
vehicles, the use of lead-acid batteries is increasing (World Health Organization, 2010). The World 
Health Organization (2010) states that one of the most common sources of lead exposure in low-
income countries is from the recycling of lead car batteries and the incineration of waste (World 
Health Organization, 2010). Individuals from lower socioeconomic statuses may also live closer to 
factories or smelters, they may also live in older houses that still have lead-based paints (World 
Health Organization, 2010).  
 
Children explore their environments more than adults and are therefore at a higher risk of lead 
exposure (Bellinger, 2004). Ingestion refers to the eating or drinking of substances to be absorbed 
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or digested by the body, this is the most common way that children are exposed to lead (World 
Health Organization, 2010). Children may inhale airborne lead from car exhausts, smoke or 
incineration of waste (World Health Organization, 2010). Children are still developing and 
therefore their cells and structures are more vulnerable to pollutants (Hassanien & Shahawy, 2011; 
World Health Organization, 2010). Children also have less effective metabolisms and the same 
exposure as adults to pollutants will affect them differently (Hassanien & Shahawy, 2011). Lead 
exposure in children can cause a variety of physical and psychological issues including lowered 
Intelligence Quotient (IQ), paralysis and death (Hassanien & Shahawy, 2011; World Health 
Organization, 2010).  
 
It is widely accepted that lead toxicity remains a major environmental health concern (Newman, 
Lowry, Mall & Berger, 2013). A build-up of lead in the body results in lead poisoning; this can 
happen over months or years (Mayo Clinic, n.d). Various symptoms are associated with excess lead 
in the body, such as developmental delays, irritability, weight loss, vomiting, seizures, learning 
difficulties and many others (Mayo Clinic, n.d).  Lead can be measured and expressed through 
blood lead level (BLLs), this is the most common measurement to determine the level of lead in an 
individual‘s blood. There is currently no safe BLL as research has shown that even low BLLs may 
have a negative impact on learning, behaviour and intelligence (World Health Organization, 2018). 
Studies suggest that lead poisoning may result in antisocial behaviours and can increase aggression 
(Bellinger, 2004). Research has shown that lead toxicity can result in lower IQ scores, language 
difficulties, learning disorders, attention and behavioural problems (Hauptman et al., 2017). Lead 
poisoning has been found to impact both the behavioural and cognitive functioning of individuals 
and it is therefore important to detect cases of possible lead poisoning early. 
 
The Centers for Disease Control and Prevention (CDC) (2018, para. 1) states that lead poisoning is 
―the most preventable environmental disease among children‖. It is therefore imperative to 
determine how lead poisoning is considered by educational psychologists in cognitive and 
behavioural assessments. Educational psychologists assess, diagnose and treat cognitive and 
behavioural problems (HPCSA, 2017). Educational psychologists focus on working with children 
and adolescents (HPCSA, 2017). For the purpose of this dissertation, children will refer to anyone 
under the age of 18 years old (The Children‘s Act 38 of 2005). Cognitive abilities refer to an 
individual‘s thinking and learning abilities (Attwood, 2007) as well as reasoning, memory, attention 
and concentration (Hersen, 2011). Cognitive abilities increase as a child develops all the way 
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through to adulthood (Berliner & Calfee, 1996). Cognitive and behavioural assessments can be used 
to diagnosis, determine treatment or evaluate treatment (Hersen, 2011; McLeod, Jensen-Doss & 
Ollendick, 2013). 
 
 Behavioural assessments aim to observe behaviour and through this observation, determine the 
causes of behavioural problems in children and determine appropriate treatment plans for these 
behavioural problems (McLeod et al., 2013). Cognitive and behavioural assessments aim to 
determine problems or possible problems that may arise in thinking, learning, feelings and resulting 
behaviours (Feindler & Liebman, 2015). Cognitive and behavioural assessments examine both the 
cognitive aspect as well as the behavioural aspect of a child‘s functioning (Feindler & Liebman, 
2015). These assessments are complex and there are numerous cognitive and behavioural 
assessments available for educational psychologists to utilise (Feindler & Liebman, 2015). 
Educational psychologists may be the first line of contact of lead exposed children with health 
practitioners. Individual assessments should focus on a holistic approach to a child in terms of their 
abilities and difficulties (Ebersöhn & Eloff, 2004). It is important to determine whether or not 
educational psychologists consider lead poisoning, as many of the symptoms associated with lead 
toxicity are similar to other mental health problems, for example, developmental delays. Health 
professionals should be aware of minor and severe symptoms of lead poisoning to ensure 
appropriate treatment (World Health Organization, 2010).  
 
Nutritional deficiencies increase the rate at which lead is absorbed by children (Bellinger, 2004). 
Children with calcium deficiencies are at an increased risk of retaining lead if exposed and are more 
vulnerable to its negative effects (Bellinger et al., 2013). The number of children in SA suffering 
from malnutrition remains high, with a third of children in Gauteng having chronic malnutrition 
(StatsSA, 2018). Children in SA may therefore be at a higher risk of lead poisoning as their bodies 
may have an increased likelihood of absorbing lead due to malnutrition. SA faces a number of 
different challenges in comparison to Western countries, it is therefore important for studies to be 
conducted in SA due to these challenges. Lower socioeconomic status, living in older houses and 
rural areas are factors that increase the risk of lead exposure. These factors are common in SA and 
therefore add to the risk of lead exposure and absorption among children in SA.  
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Despite strong evidence of the association between lead poisoning and child cognitive and 
behavioural impairments, together with calls for practitioners to consider the role of lead poisoning, 
no studies have been conducted to determine how educational psychologists consider the role of 
lead poisoning in child cognitive and behavioural assessments. If lead is not considered in cognitive 
and behavioural assessments of children this may have a major impact on the individual as well as 
society as a whole (if the lead poisoning is severe, there will be members of society who are 
cognitively impaired and therefore incapable of working). In response, this study aims to explore 
how educational psychologists consider the role of lead poisoning in child cognitive and 
behavioural assessments. Due to the dearth of information relating to how the role of lead poisoning 
is considered in child cognitive and behavioural assessments, this research will add to the body of 
knowledge on this topic, both on a national and international level. If the goal of this study is 
achieved, this will determine how educational psychologists consider the role of lead in cognitive 
and behavioural assessments in South Africa. 
 
1.3. Goal and Objectives 
 
The goal of this research is to determine how educational psychologists consider the role of lead 
poisoning in child cognitive and behavioural assessment. The objectives of this study are: 
 
1. To explore educational psychologists‘ understandings of lead poisoning and child cognitive 
and behavioural functioning. 
2. To determine how educational psychologists consider the role of lead poisoning, if at all, in 
child cognitive and behavioural assessments. 
3. To identify recommendations on how lead poisoning could be considered when assessing 
and treating children with cognitive and behavioural problems. 
 
1.4.  Chapter Outline 
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Chapter 2: This chapter will consist of a literature review, which will discuss previous studies 
relating to the effects of lead, specifically the effects on children and the role lead 
plays in cognitive and behavioural assessments - studies exploring the perceptions of 
lead poisoning will also be included. The literature review will further look into the 
role of educational psychologists in cognitive and behavioural assessments. Through 
the literature review, I will highlight a gap in previous studies and highlight the need 
for this current study.  This chapter will provide a conceptual framework (clinical 
decision-making) and theoretical framework (bioecological model of development) 
for this research. 
Chapter 3: This chapter will focus on the research design and why it was chosen to determine 
how educational psychologists consider lead toxicity. Thematic content analysis will 
be discussed as this will be the approach that guides the data analysis. This chapter 
will further discuss the research population, data collection method, interview 
procedure and interview setting. Key ethical implications will also be discussed in 
this chapter. 
Chapter 4: This chapter will discuss the results of the thematic content analysis. The themes will 
be discussed in relation to participant extracts, previous research, conceptual 
framework and the goal and objectives of this research.   
Chapter 5: This chapter will attempt to sum up the findings in relation to the objectives. It will 
also discuss the limitations of this research, recommendations for future research as 
well as provide recommendations on the consideration of lead poisoning in child 
cognitive and behavioural assessments. 
 
1.5. Conclusion 
 
This chapter provided an introduction to the effects of lead exposure on child cognitive and 
behavioural problems and introduced the key terms that will be used throughout this dissertation. 
The goal and objectives of this study were also provided in this chapter. Chapter 2 will provide a 
literature review examining previous studies relating to the effects of lead poisoning in children and 
how it affects cognitive and behavioural functioning. Chapter 2 will expose a lack of research on 
the perceptions of lead poisoning.  
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Chapter 2. Literature Review 
 
2.1.   Introduction 
 
This dissertation aims to determine how educational psychologists consider the role of lead 
poisoning in child cognitive and behavioural assessments. It further aims to gain a better 
understanding of educational psychologist‘s perceptions and understanding of lead poisoning and 
child cognitive and behavioural assessments.  This chapter will review existing literature relating to 
lead and its effects on cognitive and behavioural functioning in children. Sources of lead, risk 
factors of lead exposure, effects of lead and perceptions of lead poisoning will be discussed. Lastly 
the bioecological model of development and clinical decision-making will be discussed to provide a 
theoretical and conceptual framework for this study. 
 
High BLLs can cause severe symptoms such as encephalopathy and convulsions while lower BLLs 
are more common and less pronounced. Lower BLLs still have a negative impact and can affect 
cognitive and behavioural functioning of children and these subclinical effects without detection 
can be long lasting (World Health Organization, 2010). Whilst the number of children with lead 
poisoning appears to have declined in SA (Naicker et al., 2013), there is no safe level of lead and 
children exposed to lead may be displaying subclinical symptoms such as lowered IQ or 
behavioural problems (World Health Organization, 2010). Lead poisoning has an impact on the 
economy as individuals who have cognitive problems due to lead poisoning may not be able to 
work and therefore the productivity of the society would be reduced (Hauptman et al., 2017). 
 
Despite efforts to reduce lead exposure, many children today have elevated BLLs (Warniment, 
Tsang & Galazka, 2010). The World Health Organization (2010) states that the problem of lead 
poisoning varies in extent between countries. Some countries have an increased awareness on the 
effects of lead and have programmes that aim to monitor the amount of lead in the environment as 
well as prevention programmes to help prevent lead exposure in children. Naicker et al. (2013) 
conducted a cross-sectional study in SA, specifically in schools in Johannesburg, Cape Town and 
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Kimberley, to determine the extent of lead exposure of children residing in these areas. The 
researchers conducted a cross-sectional survey between 2007-2008 as a follow up to cross-sectional 
surveys conducted in 1995 and 2002. Structured questionnaires were used to obtain data from 
parents about health, socioeconomic status and housing type, among other risk factors. 1349 Grade 
one children‘s BLLs were measured, the BLLs of these children ranged from 0.8 to 32.3 µg/dL and 
74% of children had BLLs ≥5 µg/dL. The BLLs in these areas had increased since 2002. This study 
found socioeconomic status to be a key risk factor associated with BLLs ≥5 µg/dL. This study is 
limited by the BLLs only being measured once and therefore earlier childhood exposure was not 
considered.  If the children whose BLLs were tested in the 1995 and 2002 surveys were measured 
again this may have yielded more reliable results. The results of this research, however, revealed 
that many children living in these areas have BLLs ≥5 µg/dL, as previously mentioned there is no 
safe level for lead exposure and this therefore is an issue of concern.  This study demonstrates that 
BLLs are still higher than recommended and that this is still a prevalent health concern.  
 
2.2. Sources and Risk Factors of Lead Exposure 
 
Childhood lead poisoning is completely preventable (Pulling, Sinish, Wagner & Abraham, 2018). If 
lead poisoning is detected early. Lead can be removed from the body sooner before more permanent 
damage is done, it is therefore important to be aware of sources of lead exposure (Pulling et al., 
2018). Lead particles can be found in the soil and air (Pulling et al., 2018). Lead can also still be 
found in older water pipes, storage batteries, ammunition, cable covers and some weights (World 
Health Organization, 2010). One of the major causes of lead in the environment comes from 
recycling batteries, which is found to occur predominantly in developing countries in an informal or 
unregulated manner (World Health Organization, 2010). Car batteries generally need to be changed 
every two to three years meaning that there is a huge need for battery recycling businesses (Fuller, 
2009).  A higher demand for energy efficient cars has resulted in a higher demand for storage 
batteries (World Health Organization, 2010); electric and hybrid cars require larger batteries than 
normal cars (Gottesfeld, 2017). This higher demand and increased size in batteries means that there 
will be an inevitable increase in battery recycling. The lead mining industry is also increasing as the 
demand for more vehicles, backup power systems, cell phone towers and solar and wind power 
increases (Gottesfeld, 2017); this means that there will be an increase of lead released into the 
environment. The United States (US) and the European Union (EU) have stricter regulations and 
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stricter enforcement of legislation, meaning their lead emissions are not as high as other low-mid 
income countries (Gottesfeld, 2017). Another source of lead exposure is that of unregulated lead-
based ammunition, Bellinger et al. (2013) suggest that this is a huge contributor of lead in the 
environment. The use of lead-based ammunition in shooting ranges increases the levels of lead in 
the environment as well as the gun-users risk of exposure to lead. Lead pellets and fragments may 
break off into the surrounding environment; there is an availability of non-lead base ammunition 
options that should be utilised (Bellinger et al., 2013). 
 
Lead found in older water pipes can affect drinking water and increase risk of exposure to lead 
(Centers for Disease Control and Prevention, 2016). In August 2018 it was announced that 16 
schools in Detroit, United States of America (USA), had high levels of copper and lead in their 
drinking water (Karimi & DiGiacomo, 2018); these high levels meant the schools drinking water 
was shut down. The elevated levels are due to older pipe systems, sinks and plumbing that were 
originally made using lead (Karimi & DiGiacomo, 2018). Cases such as this show how even though 
lead has been proven to be a harmful neurotoxin it is still found in older houses and schools, 
specifically in their piping systems or paint (Karimi & DiGiacomo, 2018). This case further proves 
how pertinent exposure to lead remains and how it is still a problem despite previous research that 
has shown the negative impacts of lead poisoning. While preventing exposure to lead would be the 
ideal approach, children are unfortunately still being exposed to lead and therefore the role of lead 
during assessments needs to be considered.  
 
Factors such as residing in certain areas (eg. in industrial areas or near mines or smelters) mean that 
certain children are at a higher risk of exposure to lead than others (World Health Organization, 
2010). The Centers for Disease Control and Prevention (CDC) (n.d) states that a lower 
socioeconomic status, racial-ethnic minority groups, recent immigrants, living in old or poorly 
maintained properties or having a parent who is exposed to lead as part of their occupation are all 
risk factors for childhood lead exposure. Naicker et al (2013) agree that socioeconomic status is one 
of the main risk factors for lead exposure. Developing countries, such as SA, face a number of 
different challenges compared to Western countries (Liu et al., 2014). For example, children in less 
developed countries with a low socioeconomic status may not receive adequate health care (Liu et 
al., 2014). Due to the regulations in the USA, companies are exporting used lead batteries to 
countries that do not have the same strict regulations or countries where these regulations are not 
enforced (Gottesfeld, 2017). IBM, Sprint and AT&T use large amounts of lead batteries. These 
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companies have all agreed to stop exporting these batteries to countries that do not follow 
regulations, such as Mexico, to protect the environment and the individuals working in this industry 
(Gottesfeld, 2017). 
 
Lead was previously used in paint up until 2006; in SA the level of compliance of paint 
manufacturers and other manufacturing companies with existing legislation is currently unknown 
(Mathee, 2014). SA also faces various other health challenges that may have a higher priority than 
lead and as a result lead poisoning may be overlooked (Mathee, 2014). Buildings may still contain 
lead-based paints and it would be an enormous task to ensure that all lead-based paint is removed 
from existing schools and houses (Mathee, 2014). Children with pica are at an increased risk of lead 
toxicity as they may be ingesting dirt or paint contaminated with lead (Hauptman et al., 2017). Pica 
is an eating disorder that results in individual‘s eating non-food items such as hair, dirt or paint 
chips that contain no nutritional value (Carr, Linehan, O'Reilly, Walsh & McEvoy, 2016).  The 
CDC has a prevention program called the CDC‘s Healthy Homes and Lead Poisoning Prevention 
Program (HHLPPP) (Raymond & Brown, 2017), this program has been implemented in some states 
in the USA. The level of awareness on lead poisoning, however, is currently low in SA and 
programmes and plans to reduce lead poisoning or lead exposure in SA are currently non-existent 
(Mathee, 2014). 
 
A study review was conducted by Barnes (2018) to examine the quality of studies pertaining to 
childhood lead poisoning and child psychological outcomes. This review consisted of nine studies, 
of which only two explored the psychological impacts of lead toxicity.  Barnes (2018) suggests that 
using blood tests to determine the level of lead poisoning may be a limitation to studies as this does 
not account for long-term exposure.  The majority of the studies I found examining childhood lead 
toxicity utilised blood tests and these may therefore miss the long-term effects of exposure.  Factors 
such as nutrition and socioeconomic status may impact lead toxicity, and it is therefore important 
for studies to be conducted in SA where these factors are ongoing (Barnes, 2018).  Barnes (2018) 
states that this review indicates that there is not enough sufficient research that has been done on the 
effects of lead poisoning on the psychological functioning of children. This review further suggests 
that studies need to be conducted on both the effects of lead exposure on psychological functioning 
as well as intervention methods in SA in order to create awareness and reduce the amount of child 
lead poisoning.  
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2.3. Measuring and Treating Lead Poisoning  
 
Blood lead tests are most commonly used to determine level of lead exposure (Centers for Disease 
Control and Prevention, 2016). BLLs are measured in micrograms per decilitre (μg/dL) (Centers for 
Disease Control and Prevention, 2016). The CDC (2016) previously believed that BLLs below 10 
µg/dL were safe, however new research has shown that BLLs under 10 µg/dL still impact 
functioning and therefore there is said to be no safe BLL (Raymond & Brown, 2017; Canfield et al., 
2005). The half-life of lead in blood is 35 days, this therefore makes it harder to detect earlier 
exposure (Canfield et al., 2005). The half-life of lead in blood is greater in children than that in 
adults (Bellinger, 2004); this is because half-life of lead in blood is dependent on age and amount of 
exposure (National Research Council, 1993). Due to the short half-life of lead in blood it is 
important to conduct more than one test over a period of time to increase the accuracy of the 
measurement (Canfield et al., 2005).  The half-life of lead in bone tissue can range from 20-30 years 
(National Research Council, 1993). Bone lead levels give a greater indication of lead exposure over 
a longer period of time whilst BLLs give an indication of acute exposure (Mason et al., 2014). Lead 
interferes with a number of different interactions within the human body (Mason et al., 2014). 
Canfield et al., (2005) state that previous studies done suggest that the effects of lead poisoning may 
be long-lasting or permanent.  
 
Chelation therapy has been used for years to treat people with lead poisoning (Washam, 2007). 
Chelation removes lead and other metals speedily from the blood and is excreted by urine and 
faeces (Washam, 2007). This form of treatment is used to treat children as well as adults, it is used 
to reduce children‘s risk of cognitive and behavioural difficulties (Washam, 2007). Chelation 
therapy may not always be feasible or appropriate, therefore Canfield et al. (2005) suggest that 
nutritional interventions may successfully reduce BLLs in children.  Iron, zinc and calcium 
supplements may help reduce the risk of lead poisoning; however, more research needs to be done 
on this (Canfield et al., 2005). Nutritional supplements may work better in conjunction with 
chelation therapy (Canfield et al., 2005).  Stangle et al. (2006) conducted research using rats, the 
results of this study suggest that chelation treatment may improve cognitive and behavioural deficits 
that have arisen due to exposure to lead (Stangle et al., 2006). This study found that rats who had 
been exposed to lead and received chelation treatment experienced cognitive improvement; these 
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improvements were dependent of the level of lead exposure.  This study however, states that 
chelation treatment may be detrimental to children who have subclinical lead poisoning as rats who 
had not been exposed to lead and received chelation treatment suffered cognitive dysfunctions, in a 
similar way to high lead exposure (Stangle et al., 2006). Stangle et al., (2006) further suggest that 
whilst chelation therapy may improve some cognitive and behavioural functioning, some areas of 
cognitive and behavioural functioning did not improve.  
 
2.4.  Effects of Exposure to Lead 
 
Lead interferes with the functioning and processes of an individual‘s body (Wright et al., 2008). For 
example, synaptic formation, dopamine systems and serotonin levels have all been found to be 
affected by lead toxicity (Wright et al., 2008). These interruptions may in turn lead to issues such as 
emotional, judgement and behavioural problems (Wright et al., 2008). BLLs have been linked to 
hyperactivity and inattention, even at low levels (Cho et al., 2010); results from studies such as that 
by Cho et al. (2010) suggest that BLLs may affect neurocognitive functioning of children. 
Childhood lead poisoning remains a serious problem that impacts children‘s health and 
development (World Health Organization, 2010). Previous studies have shown that lead toxicity can 
cause permanent and harmful effects on brain functioning, behavioural issues and poor school 
performance (Lanphear et al., 2005). Lead poisoning impacts a child‘s developing brain and 
nervous system (World Health Organization, 2010). Numerous behavioural and cognitive problems 
have been found to be associated with exposure to lead in early life (World Health Organization, 
2010). Lead toxicity is more likely to impact the peripheral nervous system in adults and the central 
nervous system in children (Bellinger, 2004). Lead poisoning may be misdiagnosed as symptoms of 
lead exposure such as irritability, hyperactivity and fatigue are not exclusive to lead toxicity 
(Sciarillo, Alexander & Farrell, 1992). 
 
IQ scores for children have found to be lower in children who have elevated BLLs (Mason et al., 
2014). Lead exposure can cause difficulties with executive functioning for example switching 
between tasks and inhibition tasks (Mason et al., 2014); lead affects the key areas involved in 
inhibition (Cho et al., 2010). Processing speed, specifically decision-making abilities, and reaction 
times have been found to be impacted by lead exposure (Mason et al., 2014). Children‘s reading 
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ability and language skills, such as grammatical reasoning and following commands, have also been 
found to be impacted by lead exposure (Mason et al., 2014). Studies have shown that lead may also 
negatively impact motor skills, specifically visuomotor coordination as well as verbal and visual 
memory performance, gross motor skills and visual discrimination (Mason et al., 2014). The studies 
that follow have attempted to examine the effects of lead toxicity on the cognitive and behavioural 
functioning of children.  
 
Canfield et al. (2003) conducted a study to determine the effects of low levels of lead exposure on 
children‘s neurobehavioral functioning. The study consisted of 172 children whose BLLs were 
measured at 6,12,18,24,36,48 and 60 months of age. An abbreviated Stanford-Binet Intelligence 
scale was used to assess the children at different ages. The results of this study showed that BLLs 
and IQ are inversely associated even at low levels of exposure. Canfield et al. (2003) suggest that 
the effect of lead on IQ at these lower levels of below 10 µg/dL is proportionately larger than at 
higher lead levels. The researchers of this study considered confounding factors such as home 
environment and maternal IQ and adjusted the results accordingly. However, it is difficult to 
account for all possible confounding factors and these may impact the results of this study. This 
study was conducted in New York and therefore cannot be generalised to developing countries.   
 
Another study that found an inverse relationship between blood lead concentration and IQ score 
was conducted by Lanphear et al. (2005), this study used a pooled analysis to determine the 
relationship between BLLs and intelligence test scores. Data from seven international population-
based longitudinal cohort studies, that followed a total of 1333 children from birth or infancy until 
5-10 years of age, was used for this study.  These studies all measured IQ using Wechsler 
intelligence scales when the children were between the ages of 4-7 years old.  All the studies used 
for this pooled analysis measured lead level through blood tests. This study suggests that as lead 
concentration increased there was a decrease in IQ score. This study further found that BLLs of < 
7.5 µg/dL still have an impact on the cognitive functioning of children. The pooled analysis 
revealed that IQ deficits were still significant at lower BLLs, therefore providing further evidence 
that there is no safe level of exposure to lead. The main limitation of this study is that the 
researchers utilised data from previous cohort studies. The researchers of these studies did however 
take into consideration confounding factors and conducted a number of statistical analysis in an 
attempt to appropriately adjust for them.  
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Canfield et al. (2005) reviewed past studies that examined the prevention and reversal of 
detrimental effects of lead on an individual‘s intellectual development and the effects of low-level 
exposure of lead on children‘s cognitive functioning. This review suggests that even at low level 
exposure to lead, children may encounter cognitive difficulties.  This study also found that larger 
amounts of lead exposure may increase damage to cognitive abilities. Whilst chelation therapy has 
been found to be effective, Canfield et al. (2005) suggests that exposure to lead at an early age may 
permanently affect cognitive development.  Canfield et al. (2005) is another study that states that 
lead is a completely preventable problem and that educating the public on the effects of lead and 
reducing lead emissions is imperative. This paper is a review of previous studies, therefore all the 
limitations of the previous studies selected will impact these results, for example some studies only 
looked at BLLs at one point in time and two studies had small sample sizes.  Despite the limitations 
of these studies, an ample amount of research has been done that has found that lead negatively 
impacts cognitive functioning and that higher levels increase the risk of damage.  
 
Surkan et al. (2007) conducted a study that consisted of 512 children between the ages of 6-10 years 
old to determine the relationship between BLLs <10 µg and cognitive abilities.  This study 
originally consisted of 534 children who were already enrolled in the New England Children‘s 
Amalgam Trial. Some of the participants in this research resided in urban areas while others in rural 
areas, of the 534 children 512 were included in this study. Participants were excluded due to reasons 
such as consent not being granted or BLLs >10 µg; blood samples were taken to determine BLLs. 
The Wechsler Intelligence Scale for Children-3rd edition (WISC), the Wechsler Individual 
Achievement Test (WAIS), the Wechsler Individual Achievement Test (WIAT), the Wide Range 
Assessments of Visual Motor Ability (WRAVMA), the Stroop Color-Word Interference Test, the 
Wisconsin Card Sorting Test, the Trail-Making Test, and a number of other neuropsychological 
tests were used in this study to test cognitive ability. Children with BLLs of 5-10 µg per dL had 
lower scores on IQ, achievement, attention and working memory than children with BLLs between 
1-2 µg per dL. Children with BLLs of 5-10 µg/dL also scored the lowest on tests measuring 
executive functioning and had deficits in intelligence, visual-spatial skills, executive function and 
IQ-adjusted academic performance. BLLs were only measured once and therefore earlier childhood 
exposure was not considered.  As with the studies mentioned previously, the researchers did attempt 
to control for confounding variables, this however is hard to achieve as there are many variables 
that impact IQ. 
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The WISC is an assessment tool that is used to test cognitive ability of children. It provides the 
tester with scores on abilities such as visual spatial, working memory, processing speed and verbal 
comprehension (Prifitera, Saklofske & Weiss, 2008). This test has been utilised in several of the 
aforementioned studies to determine the cognitive functioning of the participants. In the previous 
studies, such as that done by Bellinger (2004) and Surkan et al. (2007), abilities such as working 
memory have shown to be impacted by exposure to lead. Other Wechsler scale assessments and 
assessments such as the Junior SA Individual Scale (JSAIS) also test areas of cognitive functioning 
that may be impacted by lead toxicity. Assessments such as these would therefore be beneficial to 
assist in determining if a child has been exposed to lead, the assessor would however need to be 
aware of the areas that would be affected by lead toxicity. 
 
These previously mentioned studies discussed the impact of lead on the cognitive functioning of 
children. Lead not only impacts cognitive functioning but also behavioural functioning as suggested 
by the following studies. Wright et al. (2008) is one such study that looked at behavioural and 
cognitive problems, this study consisted of 250 participants between the ages of 19-23 years, who 
had previously been a part of the Cincinnati Lead Study (CLS). The CLS was a birth cohort study 
from 1979 to 1984. The 250 participants forming the study by Wright et al. (2008) all had blood 
lead concentrations tested for a period of at least the first six years of their lives. This study utilised 
three measures of their BLLs: prenatal, second trimester and the last measurement, postnatal BLLs. 
Postnatal BLLs consisted of an average of 23 blood lead tests that had been collected from the 
participants between the ages of three months to 78 months, and another measurement at 6.5 years 
of age. The researchers obtained information on arrests of the participants from official criminal 
records from when the participants turned 18 up to the end of 2005. Prenatal and childhood blood 
lead concentrations were found to be predicting factors of adult arrests. Confounding, factors such 
as single parent households, socioeconomic status and exposure to other toxins were adjusted for in 
order to increase the reliability of the study, however not all possible variables may have been 
considered. A limitation to this study is that not all crimes may have been detected or lead to arrest. 
Wright et al. (2008) discuss that damage caused by lead toxicity may affect an individual‘s 
judgement and behavioural inhibition.  
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Liu et al. (2014) conducted a study that aimed to determine the effects of lead exposure on 
children‘s behaviour. This was a prospective cohort study consisting of 1341 children between the 
ages of 3-6 years old.  BLLs were measured when the children were between 3-5 years old. 
Behavioural problems were then assessed when the children were six years old using the Chinese 
versions of the Child Behaviour Checklist and Teacher Report Form. Mean BLLs were 6.4 µg/dL; 
blood lead concentration had associations with scores on emotional, anxiety and pervasive 
developmental problems. Teacher reported behaviour scale scores increased with blood lead 
concentration. BLLs at the mean 6.4 µg/dL was an indicator for behavioural problems at age six.  
Internalising behaviours such as anxiety, emotion regulation and depression were found to be 
significantly related to BLLs in teacher-reported problems but not in parent-reported problems. 
These teacher and parent report forms that were utilised are a limitation to this study as there is 
personal bias and is not a clinical diagnosis. Whilst this study, like the others, controlled for some 
confounding factors there may have been some that were overlooked. The BLLs were only 
measured once, resulting in a further limitation to this study. Behavioural problems were not 
measured at the same time as BLLs and therefore may be associated with other developmental 
disorders. 
 
 From the aforementioned studies, it is clear that lead has been proven to affect children‘s cognitive 
and behavioural functioning even at low levels. However, none of these studies have looked at 
whether or not educational psychologists consider the role of lead poisoning on cognitive and 
behavioural functioning when conducting assessments.  
 
2.5. Perceptions of Lead Toxicity 
 
This study will focus on perceptions and knowledge of educational psychologists in an attempt to 
answer the research goal and objectives. In my search of previous literature pertaining to lead 
poisoning in cognitive and behavioural assessments, I found no studies examining the perceptions 
of educational psychologists on lead poisoning. This section will examine studies that have focused 
on the perceptions of different stakeholders (parents, teachers and nurses) on lead poisoning in 
order to provide a richer context for this study. One such study is that conducted by Haman (2007), 
this study was conducted to determine the knowledge, perceptions and behaviours of pregnant 
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women about lead toxicity. 119 pregnant women at Coronation Hospital were administered with a 
structured interview. The results of this study found that the majority of participants were unaware 
of lead and its impact on children, even though these participants resided in environments where 
risk of lead exposure was higher, such as in informal housing and older buildings. This study 
demonstrates the lack of knowledge of soon to be parents in high risk areas of lead exposure 
 
Adebamowo, Agbede, Sridhar and Adebamowo (2006) conducted a study to determine the 
knowledge and attitudes towards lead exposure in South Western Nigeria. The researcher‘s 
motivation for conducting this study was that little is known on developing countries level of 
knowledge and attitudes towards lead exposure. This study consisted of four focus group 
discussions, each group consisting of 10 people, the results suggest that participants had a limited 
awareness of sources of lead exposure and on the health effects of chronic-low dose exposure to 
lead. Adebamowo et al. (2006) state that limited focus is given to environmental health issues in 
developing countries. This study focused on themes such as knowledge of lead, attitudes toward 
lead, effects of lead exposure and lead level testing in the home environment.   Many of the 
participants were aware of lead in petrol but were unaware of other sources such as water and soil, 
several participants mistakenly thought pencils contain lead (Adebamowo et al., 2006). A few of the 
participants in this study were aware that lead could impact a child‘s behaviour. Adebamowo et al. 
(2006) state that there is little enforcement of regulations regarding lead in Nigeria, and that this is 
the result of issues such as a lack of awareness and other diseases such a HIV/AIDS and malaria 
being a greater concern. If the amount of children exposed to lead is reduced, this would have a 
large impact on the economy of the country (Adebamowo et al., 2006).  
 
Mahon (1997) conducted a study in Philadelphia, which at the time of the study was perceived as a 
high risk area for lead poisoning. This study was created to explore the knowledge and perceptions 
of parents and caregivers of children under the age of eight. The participants of this study had 
access to health care systems and resided in areas where lead community outreach existed. This 
outreach programme is called the Philadelphia Childhood Lead Poisoning Prevention Program and 
still exists at the time of this current study. This program aims to educate the community on lead 
and screens children in an attempt to prevent lead poisoning.  The results of this study showed that 
caregivers do not consider lead as a health issue.  Even though the majority of the children in this 
study had been tested for lead poisoning, as the guidelines for the CDC in 1991 recommended 
children six years and younger get tested annually, caregivers had little knowledge on lead 
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poisoning. This study, though dated, shows that even when lead poisoning was a higher priority 
issue, caregivers did not consider it as a health problem or have knowledge on how to prevent it. 
Mahon (1997) states that it‘s important for health care professionals to provide caregivers with 
information on lead poisoning. Mahon (1997) further highlights the need for constant screening of 
children for lead poisoning.  While this article is dated, I have still chosen to include it as it is one of 
the few studies available that examine perceptions of lead toxicity. 
 
Many parents are unfamiliar with the causes and effects of lead toxicity as highlighted in a study 
conducted by Polivka and Gottesman (2005). Polivka and Gottesman (2005) conducted a study with 
three focus groups (one in an urban area, one in a rural area and the other in a suburban area) with a 
total of 30 participants. This study aimed to determine the participant‘s barriers to having their 
children‘s BLLs checked and their knowledge and awareness of lead poisoning.  This study showed 
that these parents did not have significant knowledge on how their children are exposed to lead and 
the effects of lead toxicity. Many of the parents in this study were not able to say whether or not 
their child‘s BLLs had been tested previously. Polivka and Gottesman (2005) state that the 
participants said they want to be educated on lead poisoning through pamphlets or brochures.  Some 
participants suggested that they would want their health care providers to give them the necessary 
information on lead toxicity.  China has a number of policies to ensure the reduction of lead in the 
environment, such as the 12
th
 Five-Year plan for heavy metal pollution prevention and control (Sun 
et al., 2018). Sun et al. (2018) explored the family perceptions of children‘s lead exposure in the 
valley cities in China. This study included 596 families with children under the age of six, as they 
are said to be the most susceptible to the effect of lead.  This study found that the higher the 
parent‘s level of education, the more awareness they had on lead toxicity. 73.5% of the parents felt 
it was important to check children‘s blood levels, however the majority had not had their children‘s 
blood levels checked.  Studies such as the one done by Sun et al. (2018) and the one by Polivka and 
Gottesman (2005) suggest that parents have little knowledge on the prevention and effects of lead.  
 
The following studies will look at different community members such as teachers and nurses‘ 
perceptions of lead poisoning. Pulling et al. (2018) conducted an interview to determine 97 college 
students‘ perceptions of risk factors that contribute to childhood lead poisoning. Participants were 
required to answer Likert-type statements relating to lead poisoning. The participants of this study 
had a lack of knowledge on risk factors of childhood lead poisoning as well as lack of awareness on 
resources available for prevention of childhood lead poisoning. Pulling et al., (2018) states that this 
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lack of awareness and knowledge is a threat to children‘s health. This study highlights the 
importance of educating community members on sources of lead, the risk factors and the effects 
that lead toxicity can have on children.  This study used college students as their participants and 
perhaps parents awareness of lead toxicity is higher than students without children. The previous 
studies however showed parents to have an insignificant knowledge on lead toxicity, it is possible 
that health care providers have a higher knowledge of lead toxicity. Morrison, Ressler, Sheets and 
Abraham (2017) explored the perceptions of 85 nursing students on childhood lead poisoning risk 
factors in the USA. This study was a quantitative study where nurses used a Likert scale on level of 
agreement of statements pertaining to the effects, preventative factors and risk factors of lead 
poisoning. There was a lack of knowledge among these participants about the risk factors of lead 
poisoning, however the nurses agreed strongly that chipping or peeling paint increased the risk of 
child lead poisoning. The nurses in this study also agreed that learning problems were correlated 
with lead poisoning. Although the nurses had some knowledge, the researchers suggest that they 
lack sufficient knowledge to detect childhood lead poisoning or to educate parents on the risk 
factors. Morrison et al. (2017) suggest that training and awareness may reduce the risk of exposure 
to lead; stating that lead is a preventable problem that health care practitioners should be educated 
on. 
 
Karunwi and Oshiname (2015) conducted a study in Nigeria to determine teachers‘ knowledge of 
lead poisoning and the impact of training on the subject, their knowledge and perceptions of 
preventing childhood lead poisoning. 27 teachers from 15 schools were selected as the experimental 
group and 30 teachers selected from 15 different schools in a different region; in Ido; made up the 
control group. The groups completed a questionnaire and then a training intervention was created 
based on the questionnaire. The experimental group completed this four-day training program while 
the control group did not. The experimental groups perceptions on how serious lead poisoning is 
changed from 5% at the start of the test to 100% at the end and this group felt they were more 
confident to advocate for lead poisoning controls at their schools. Karunwi and Oshiname (2015) 
state that the training was effective and improved knowledge on lead poisoning. This suggests that 
training programmes would be beneficial in increasing awareness and knowledge on lead 
poisoning.   
 
Ekenga, McElwain and Sprague (2018) conducted a study in 2016 using the social media platform 
Twitter to determine the public response to the St. Louis Public School drinking water having 
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elevated lead levels.  The St. Louis Public School crisis saw 16 schools whose water sources had 
high lead levels, close their water supplies. During this time 492 tweets were found on the crisis, 
many of these tweets included links to news articles and links to podcasts explaining the crisis in 
detail. The words ―toxic‖, ―poisonous‖ and ―dangerous‖ were tweeted often. The researchers state 
that social media platforms can be used as a tool to increase awareness about mental health issues 
such as lead toxicity among the general public, researchers and individuals working within the 
health sector. The tweets were analysed using thematic content analysis and revealed that these 
individuals believed the high levels of lead in water to be as a result of insufficient funding and 
therefore believed this to be affected by socioeconomic status. Individuals who tweeted on this saw 
this as a major environmental health issue. This study suggests that some members of the public are 
aware of the negative effects of lead. Whilst studies exist examining teachers, parents, nurses and 
members of the publics‘ perceptions and knowledge on lead poisoning, there are no studies 
relating to educational psychologists’ perceptions and knowledge of lead poisoning. It may also 
be important for different stakeholders in the communities to be included in these studies, such as 
doctors, neurologists and educational psychologists. The World Health Organisation (WHO) (2010) 
suggests health care professionals should be aware of the symptoms of lead poisoning. It is 
imperative for studies to be conducted to determine how educational psychologists consider the role 
of lead in child cognitive and behavioural assessments as they may be the first point of contact for 
children displaying symptoms of lead poisoning such as developmental delays and learning 
difficulties.  The Health Professions Council of South Africa (HPCSA), states that educational 
psychologists are required to register with before they begin practicing, stipulates a number of 
points about scope of practice.  One of the main roles of educational psychologists is to assist in 
eliminating emotional, behavioural, social, or cognitive difficulties that children may face (HPCSA, 
2017). Lead toxicity affects cognitive and behavioural functioning of children and this therefore 
suggests that it may fall into the scope of practice of educational psychologists.  
  
2.6. Conceptual Framework 
 
The conceptual framework allows the researcher to explore their research in terms of previous 
theories or relevant psychological issues (Marshall & Rossman, 2006). This work draws on a 
number of conceptual resources. The bioecological model of development will be used as a 
theoretical framework for how educational psychologists understand the association between child 
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lead poisoning and cognitive and behavioural outcomes (objective 1). This work will also draw on 
the literature on clinical decision-making (Koposov et al., 2017); to understand how educational 
psychologists consider the role of lead poisoning in child cognitive and behavioural assessments 
(objective 2). Based on the findings from objective 1 and 2, the work will draw on previous 
literature to inform recommendations for how to include lead poisoning assessments in the training 
curriculum of educational psychologists (objective 3) (Brown & King, 2000). 
 
2.6.1.1. Bioecological Model of Development 
 
The bioecological model of development was developed by Bronfenbrenner as he believed that 
many of the popular theories about development examined the individual and the environment 
separately and did not consider how they interact with one another (Domingues & Goncalves, 
2014). The bioecological model highlights the need to consider environmental factors in childhood 
development. This theory suggests that both the individual characteristics of a child and the 
environment in which they are developing have an impact on their development (McCauley, 2013). 
The bioecological model is based on 4 main components: (1) Process, (2) The Person, (3) Context 
and (4) Time (McCauley, 2013). The process component refers to the interaction between the 
individual and their environment, also known as proximal processes. The characteristics of the 
individual are referred to as the person component. These individual characteristics, the context and 
time period have an impact on development (Bronfenbrenner & Morris, 2006). The bioecological 
model highlights the need for an individual‘s development to be considered in terms of interacting 
systems and the role of the individual‘s environment in their development (Hayes, O'Toole & 
Halpenny, 2017). This model further highlights the importance of a holistic approach to 
development (Hayes et al., 2017). The bioecological model states that human development in the 
early years occurs through complex interactions between a child and factors in their external and 
internal environment (the person) (Hayes et al., 2017). The bioecological model allows examination 
into childhood development while considering biological and genetic factors as well as 
environmental factors (Maynard, Beaver, Vaughn, DeLisi & Roberts, 2014). 
 
Bronfenbrenner‘s bioecological model extended to include the Ecological Systems theory which 
discusses the development of children in relation to a systems model. The first system is the 
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microsystem, in this system the child interacts with factors that are immediate and present, for 
example family members and the physical environment (e.g. their classroom) (Bergin & Bergin, 
2011). This system is said to play the most vital role in a child‘s development. The next system is 
the mesosystem, at this level the structures in the child‘s microsystem interact and linkages are 
formed, for example the family structure will interact with the school structure (Bergin & Bergin, 
2011; Smith & DeFrates-Densch, 2008).  The next level is the exosystem, this level discusses 
structures that do not directly involve the child but still impact their development, such as financial 
issues or parent‘s workplace (Bergin & Bergin, 2011; Smith & DeFrates-Densch, 2008).  The 
Marcosystem is the next system level, this level refers to the cultural and value systems of the 
society in which the child is developing, for example socioeconomic status. The Macrosystem 
influences all of the previously mentioned systems (Tudge, Mokrova, Hatfield & Karnik, 2009). 
The final system discussed in the ecological systems theory is the Chronosystem, this level 
highlights changes over a child‘s life, for example their family structure may change, for example 
the child‘s parents may get divorced (Bergin & Bergin, 2011). This system also includes 
physiological changes, for example cognitive and behavioural changes as a result of puberty 
(Shaffer, 2008). 
 
Bronfenbrenner‘s model suggested that individuals should consider the process-person-context-time 
model in terms of more than one system (Guhn & Goelman, 2011). An individual‘s development 
results from the process-person-context and time variables interacting across the different systems 
mentioned (Guhn & Goelman, 2011). Guhn and Goelman (2011) suggest that Bronfenbrenner‘s 
theory of development is often used as a theoretical framework in literature pertaining to children‘s 
development. It is often used as a theoretical framework in an attempt to encourage the 
biopsychosocial development of children (Venter, 2012). The bioecological model is a dynamic 
model that attempts to explain human development over a period of time (Bronfenbrenner, 2005). 
This theory explores the biopsychological changes in individuals within these systems.  
Bronfenbrenner‘s model has also been used in a number of studies that explore the effects of the 
physical environment on development. The bioecological model is beneficial for educational 
psychologists to utilise when developing interventions for children as it allows for a number of 
different factors to be considered (Venter, 2012). I chose this as an appropriate theoretical 
framework as the bioecological model focuses on the environment and the child‘s interaction with 
the environment and how this impacts their development. This theory will provide context as 
educational psychologists would be considered a system that children interact with, their interaction 
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and how they consider environmental factors, such as lead toxicity, may have an impact on their 
development.  
 
2.6.1.2. Clinical Decision-Making 
 
Clinical decision-making refers to the process of a health care professional making multifaceted 
decisions whilst considering a number of different factors in dynamic contexts using the knowledge 
they have acquired through experience and education (Higgs, Jones, Loftus & Christensen, 
2008). Factors influencing clinical decision-making may include child-centred characteristics such 
as age and socioeconomic status and presenting problem (Mann, Li, Radwan, Karnik & Keenan, 
2017). Practitioner-centred characteristics such as knowledge of child lead poisoning, previous 
training, assessment approach, and preferred diagnostic and therapeutic modalities may also impact 
clinical decision-making (Mann et al., 2017). Clinical decision-making will also be determined by 
contextual factors such as whether assessment takes place as part of a medical team or not (Mann et 
al., 2017). Clinical decision-making in psychology is not a static process as psychologists may need 
to continuously make decisions as they consult with a patient (Magnavita, 2016). These decisions 
are at times made on an unconscious level, as psychologists may be required to make a decision 
immediately in a consultation (Magnavita, 2016). Hsieh et al. (2017), state that the key steps in 
decision-making are ―collection of information about the problem, evaluation, analysis, planning, 
action and review‖ (p.223); it is imperative for educational psychologists to have sufficient 
background on a child in order to make accurate decisions (Webb & Keeley, 2014). Hsieh et al. 
(2017), further state that it is important for health care professionals to receive training on how to 
make clinical decisions. Clinical decision-making with children is challenging for numerous reasons 
(such as sensitivity to background information and appropriateness of assessment tools), it is 
therefore imperative for mental health practitioners to be sufficiently trained (Koposov, 2017). It is 
important for educational psychologists to make decisions that do no harm to the client and for this 
to happen they need to be able to make accurate clinical decisions (Webb & Keeley, 2014). 
Psychologists undergo a period of supervised training, this ensures that they are exposed to different 
challenges that may occur in assessing and diagnosing children. Supervised training helps 
educational psychologists in decision-making in the future (Webb & Keeley, 2014). Different 
variables impact the clinical decision-making of mental health care professionals from the 
assessment all the way through to the treatment (Andrews & Syeda, 2017). Clinical decision-
making relies on educational psychologists to make decisions, however human error may occur and 
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if a case arises that is not similar to anything they have been exposed to prior to this then they may 
be unsure of what decision to make (Webb & Keeley, 2014). 
 
Andrews and Syeda, (2017) state that assessment and treatment of children is a collaborative 
process. Educational psychologists are required to provide interventions that are appropriate for the 
child. For this to occur the educational psychologist needs to understand the child, their 
environment and the systems in which they interact and how this may impact their development 
(Andrews & Syeda, 2017). Educational psychologists need to consider numerous factors when 
assessing a child. When deciding on treatment interventions, educational psychologists need to not 
only consider the personal characteristics of the child but also the environmental factors and 
relationships of the child (Andrews & Syeda, 2017). One of the most crucial steps in the assessment 
process is to determine the problem; the reason why the child has been sent to an educational 
psychologist is key (Andrews & Syeda, 2017). In order for educational psychologists to make 
informed decisions about diagnosis and treatment they need information on the child‘s family, 
academic performance, medical and cultural history along with their environmental interactions 
(Andrews & Syeda, 2017). Clinical decision-making is therefore a complex process that requires 
information from numerous sources (Andrews & Syeda, 2017). The educational psychologist‘s 
clinical orientation and their previous training impacts their clinical decision-making (Andrews & 
Syeda, 2017). I have decided to utilise research on clinical decision-making to provide a conceptual 
background for this research, how educational psychologists consider the role of lead poisoning in 
child cognitive and behavioural assessments will be strongly influenced by their clinical decision-
making.  Educational psychologists training, experience and knowledge on lead toxicity will all 
have an impact on how they consider the role of lead poisoning in cognitive and behavioural 
assessments. 
 
2.7. Conclusion 
 
This chapter provided a review of previous literature on sources and risk factors of lead exposure, 
the effects of lead exposure and perceptions of lead toxicity, in order to provide context for this 
current research study. The bioecological model of development and clinical decision-making were 
discussed in order to provide a theoretical and conceptual framework to this research. This chapter 
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will assist in addressing the goal of this research to determine how educational psychologists 
consider the role of lead toxicity in child cognitive and behavioural assessments. Studies relating to 
perceptions of lead toxicity will provide context for the objective to explore educational 
psychologists understanding of lead toxicity and child cognitive and behavioural functioning. From 
this literature review and the results of this study I will be able to draw recommendations on how 
lead poisoning could be considered when assessing and treating children with cognitive and 
behavioural problems. The following chapter will discuss the methodology used in this research.  
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Chapter 3. Research Design and Methodology 
 
 
3.1. Introduction 
 
This chapter will discuss the research design and methodology used in an attempt to address the aim 
and objectives of this study, how do educational psychologists consider the role of lead in child 
cognitive and behavioural assessments. This chapter will further discuss the methods used to 
explore educational psychologists‘ understanding of lead poisoning and child cognitive and 
behavioural functioning. As well as to determine how educational psychologists consider the role of 
lead poisoning in cognitive and behavioural assessments, along with identifying their 
recommendations on how lead poisoning could be considered in these assessments.  The research 
design, sample, procedure and data collection method (semi-structured interviews) used will be 
discussed in this chapter as well as the technique chosen to analyse the data. I will also discuss 
aspects of trustworthiness and discuss how they were considered in this study. This chapter will 
finally discuss the ethical considerations involved in this research. 
 
 
3.2. Research Design 
 
Qualitative research aims to provide a deeper insight into a phenomenon through the lived 
experience of the participants involved (Lapan, Quartaroli & Riemer, 2011). Qualitative methods 
aim to understand a person‘s perception, attitude or behaviours towards a phenomenon (Lapan et 
al., 2011). In this case, the phenomenon that I was exploring was child lead poisoning through the 
perceptions of educational psychologists. I wanted to understand the role of lead poisoning in child 
cognitive and behavioural assessments through semi-structured interviews with educational 
psychologists. Qualitative research is often used when little to no research has been done on the 
problem (Pathak, Jena & Kalra, 2013). As mentioned previously in the literature review, in my 
attempts to find research pertaining to educational psychologists‘ perceptions of child lead 
poisoning and the role of lead poisoning in child cognitive and behavioural assessments, no 
research was found. This lack of previous knowledge made qualitative research the most 
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appropriate method to use to explore how educational psychologists consider the role of lead 
poisoning in child cognitive and behavioural assessments. Qualitative research allows researchers to 
examine complex topics in a methodical manner (Nowell, Norris, White & Moules, 2017). 
 
The use of qualitative research methods allowed me to explore educational psychologist‘s personal 
experiences and perceptions when conducting cognitive and behavioural assessments (Grbich, 
2012). The major advantage of qualitative research is that it allows a richer understanding and 
provides more detail on the phenomenon, whilst allowing the researcher a degree of flexibility 
(Babbie & Rubin, 2009). The main disadvantage of qualitative research is its subjectivity (Babbie & 
Rubin, 2009). In an attempt to counter this disadvantage, I have taken steps that consider the 
trustworthiness of this study.  These steps will be discussed later in this chapter.  
 
 
3.3. Sampling and Research Population 
 
Purposive-criterion sampling was used to select participants for this study.  Purposive sampling 
allows the researcher to select participants based on certain characteristics or participants who will 
have been exposed to certain experiences (Moule, Aveyard & Goodman, 2016). Participants in 
purposive-criterion sampling are selected based on pre-determined criteria. In this research 
participants were educational psychologists in Johannesburg and Pretoria who had been in private 
practice for a minimum of two years. Educational psychologists were selected as participants for 
this research as they conduct behavioural and cognitive assessments of children and are therefore 
able to provide a deeper insight into the factors they consider important when conducting these 
assessments. The added criterion of a minimum of two years in private practice ensured that the 
participants had conducted numerous cognitive and behavioural assessments and therefore would be 
better equipped to provide a more extensive insight into the role of neurotoxicity in these 
assessments. I chose participants working in the private sector as opposed to those working within 
the public sector. This was due to the fact that educational psychologists working within the public 
sector would have required further approval from the institution which they are employed by, and 
due to time constraints this would not have been feasible for this particular study.  I performed a 
number of Google searches to find educational psychologists in private practice in Johannesburg, I 
used search terms such as ‗educational psychologists Johannesburg‘, ‗educational psychologists‘, 
‗educational psychologists Randburg‘ and ‗educational psychologist Fourways‘, among others. My 
internet searches provided me with numerous names of educational psychologists in private practice 
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in Johannesburg and Pretoria, I then either emailed or called these individuals.  I contacted 
approximately 60 educational psychologists and found 10 who were willing to participate in this 
research.  All of the participants in this study attended a university in Johannesburg or Pretoria. Of 
the 10 participants, one was male and nine were female. The length of time that the participants 
have been qualified ranged from five to 27 years, whilst the length of time in private practice ranged 
from five to 25 years. Participant 10 is qualified as both an educational psychologist and a clinical 
psychologist. Four of the participants work a few days a week assessing children in schools, three in 
public schools and one in a private school. Participant 5 was previously the principal of a remedial 
school. Participant 9 conducts a lot of assessments for medical-legal proceedings.    
 
 
3.4. Data Collection Instrument 
 
Semi-structured interviews allow the researcher to be both prepared yet flexible as they are pre-
planned but allow for probing questions (Lodico, Spaulding, & Voegtle, 2010). This allows for a 
more detailed account of the participant‘s experience or understanding of a phenomenon (Erford, 
2014). Semi-structured interviews allow topics or information that the researcher may not have 
initially thought of to be introduced by the participant, and these topics can then be explored further 
(Hesse-Biber & Leavy, 2010). I chose to use semi-structured interviews as this allowed me to plan 
questions before meeting with participants, while also allowing me to explore their experience 
further if necessary as I could clarify or probe if needed (asking questions such as ‗why?‘ and 
‗how?‘). These interviews were conducted face-to-face. Face-to-face interviews have a number of 
advantages, one of which is that they allow the researcher to examine the participants body 
language and the manner in which the question was answered, this then allows the researcher to 
probe or note down any significant behaviours (Erford, 2014). Face-to-face interviews also allow 
the interviewer to clarify any responses that were unclear (Lavrakas, 2008). 
 
Prior to meeting with the participants, I created semi-structured interview questions that were 
structured enough to make sure that the topic was covered but open enough to allow probing and 
elaborating if necessary. My semi-structured interview (Appendix C) consisted of 20 questions. 
These semi-structured interview questions were used in an attempt to determine how educational 
psychologists consider the role of lead poisoning in child cognitive and behavioural assessments as 
well as their recommendations.  The interview was broken down into 3 main sections: individual 
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background and assessment preferences (6 questions), physical environment (2 questions) and lead 
poisoning (12 questions). 
 
 
3.5. Interview Setting 
 
The physical environment in which an interview takes place has a strong impact on results of the 
interview. It is therefore important for the individual to feel comfortable, that the interview is 
private and that distractions are kept to a minimum (King, Horrocks & Brooks, 2018). I met nine of 
the participants at their place of work to ensure that they were in a comfortable environment and to 
ensure convenience for them.  These interviews were conducted in an office or a quiet room with no 
distractions. One participant however was only able to meet at a coffee shop nearby to their place of 
work, I ensured that we sat in a quiet area of the coffee shop in order to minimise distractions. The 
majority of the interviews were conducted within the participant‘s working hours, with only one 
interview occurring after hours. A major strength of this study is that all participants were 
interviewed face-to-face in a setting that the participants were comfortable with.  
 
 
3.6. Interview Procedure 
 
At the beginning of the interview, I introduced myself to the participant and provided them with the 
information sheet and the informed consent form. The information sheet explained the purpose of 
the study and provided important information that the participant may require, as well as explaining 
that the participation in the study is voluntary and confidential. The informed consent form was 
given to participants to sign to ensure that they agreed to willingly participate in the interview, and 
that they agreed to allow me to audio-tape the interview as well as note down their answers. I 
assured the participants that the audio recording was just for me to transcribe and to ensure that I 
had everything they said noted down correctly. Before the commencement of the interview I asked 
the participant if they had any questions or concerns, if any concerns or questions were raised then 
these were discussed before commencing the interview. If the participant was concerned that they 
had little knowledge on lead toxicity, I reassured them that this would still provide me with valuable 
information. I then audio-taped the interview and briefly transcribed their answers whilst 
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conducting the interview. Once all questions and relevant topics had been discussed and elaborated, 
I then asked them if they had any further questions or comments and these were then discussed. I 
then terminated the interview by thanking the participant for their time and informing them that 
should they have any further questions they could contact me. The interviews generally took 
between 20-40 minutes. The information form, consent form and interview questions used in this 
research can be found in Appendix A, Appendix B and Appendix C respectively.    
 
 
3.7. Data Transcription: Jefferson’s Transcription Conventions 
 
Once all of the interviews were completed, I used Jefferson‘s transcription conventions (Jefferson, 
2004) to transcribe the data collected from the interviews. I chose to use Jefferson‘s transcription 
conventions as it allows not only what was said to be noted but how it was said, for example if a 
participant hesitates or shouts (Jefferson, 2004).  The Jefferson method allows for consistency when 
transcribing the data and this allows the researcher to notice details that they may not have 
necessarily noticed in the initial interview, such as the participant hesitating when answering a 
question. Transcribing data is helpful when analysing the data as it ensures the researcher has 
captured all the data from the interview (Sidnell & Stivers, 2012); the Jefferson transcription 
conventions place emphasis on the way in which things are said (Hepburn & Bolden, 2017). 
External researchers can use the transcribed data to review the data analysis (Hepburn & Bolden, 
2017). In order to increase the trustworthiness of this study my supervisor reviewed my transcripts, 
this helped to ensure that I accurately transcribed the interviews. Transcribing data ensures that the 
researcher captures exactly what the participant said and not what the researcher thinks they said 
(Hepburn & Bolden, 2017). Transcribing data further allows the researcher to capture greater detail 
of the interaction between them and the participant (Hepburn & Bolden, 2017). I chose to transcribe 
data in this research to ensure I captured all the information the participants provided during the 
interviews (including hesitations and interjections) and to assist in the analysis of the data. Some of 
the transcription conventions used in this research can be seen below: 
(.): Indicates a brief pause.  
(# of seconds): timed pause.  
↑: Increase in intonation. 
↓: Decrease in intonation. 
(h): Laughter between speaking. 
>text<: Pace of speech has quickened. 
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<text >: Pace of speech has slowed down.  
Underlined Text: Emphasis placed on text (Jefferson, 2004).  
 
 
3.8. Data analysis: Thematic Content Analysis 
 
I chose to use thematic content analysis to analyse the data collected and transcribed from the 
interviews. Thematic content analysis aims to identify, analyse and report patterns that occur within 
the collected data (Vaismoradi, Turunen & Bondas, 2013). Thematic content analysis aims to 
examine a participant‘s narrative on a phenomenon by reducing it into themes (Vaismoradi et al., 
2013). Thematic content analysis was chosen to analyse educational psychologist‘s narrative on the 
role of lead poisoning in child cognitive and behavioural assessments. Thematic content analysis 
aims to identify common themes that arise in data (Vaismoradi et al., 2013). One of the advantages 
of thematic content analysis is that it provides a detailed explanation of the data by systematically 
identifying themes that occur in the data (Vaismoradi et al., 2013). Thematic content analysis 
allows for an elaborate analysis of the data collected (Guest & MacQueen, 2008).  
 
Semi-structured interviews often yield an abundance of data due to their flexible nature (Hesse-
Biber & Leavy, 2010). Thematic content analysis allows the researcher to examine this data in a 
systematic manner in order to determine common themes (Nowell et al., 2017). Thematic content 
analysis allowed me to explore educational psychologists experience and understanding of child 
lead poisoning through the data collected from the semi-structured interviews. Inductive thematic 
content analysis allows the researcher to analyse data in cases in which there is no previous research 
on the topic, this means that the themes created come directly from the data collected (Vaismoradi 
et al., 2013). In this study no previous research was found on perceptions of lead poisoning among 
educational psychologists, therefore inductive thematic analysis was utilised in chapter 4.  I utilised 
the steps outlined by Braun and Clarke (2013) to analyse the data collected in the semi-structured 
interviews. Through thematic content analysis I can build a detailed account of what I observed and 
noted down in the semi-structured interviews with the participants (Ezzy, 2013).  
 
Guest, MacQueen and Namey (2011) state that thematic content analysis attempts to be more 
reliable than other forms of word-based coding analyses as the researcher is required to do a more 
in-depth interpretation when defining themes. The main goal of thematic content analysis is to 
determine the key themes that appear throughout all interviews (Guest, et al., 2011). Thematic 
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content analysis is flexible, this can be both an advantage and disadvantage to this data analysis 
approach (Nowell et al., 2017). This flexibility is what allows the researcher to explore the 
phenomenon in detail, however in order for a thematic content analysis to be accurate the researcher 
needs to ensure that they conduct a rigorous analysis of the data collected (Nowell et al., 2017). The 
advantages of using thematic content analysis outweigh the disadvantages, in order to counteract the 
disadvantage of flexibility I ensured that I conducted a rigorous analysis of the data as well as took 
steps to ensure the trustworthiness of this study.   
 
 
In order for the data to be analysed rigorously I firstly transcribed all of the semi-structured 
interviews using Jefferson‘s Transcription Conventions (2004). The data analysis procedure 
outlined by Braun and Clarke (2013) was then used to analyse the data that was collected through 
the semi-structured interviews. The steps involved in this procedure are discussed below.  
 
Step 1: Read and re-read data: I firstly read and re-read all the transcribed data and noted down any 
key points when listening to the recorded version of the interview. I then listened to the audio 
recording once more and noted down any key points I had previously missed.  This was done to 
ensure I was familiar with all the data collected. During this step it is important to keep in mind the 
research goals whilst reading and re-reading the data (Evans, 2017).  In order to ensure I did this I 
would re-read the goal and objectives before reading and listening to each interview, to ensure my 
attention was drawn to them. This step of the research requires the researcher to immerse 
themselves fully in the data (Evans, 2017). I believe I sufficiently familiarised myself with the data 
collected.  
 
Step 2: Develop initial codes: In this step I developed the initial codes as a way to systematically 
sort through the data obtained during the semi-structured interviews.  I did this manually by 
highlighting the key words and/or phrases that came up in the interviews. I then gave these words 
and phrases labels (example intake). This research had no predefined codes and all codes were 
developed in this step and not prior to analysis (Maguire & Delahunt, 2017). Creating codes allows 
the researcher to break the data down into more manageable segments, in coding the researcher 
must include all data of importance and relevant segments (Braun & Clarke, 2006).  
 
Step 3: Search for themes: Themes differ from codes in that they are a broader classification of the 
phrases or words represented in the data, and several codes may fit into a theme (Maguire & 
Delahunt, 2017). After the coding was completed, I then read over the codes and examined which 
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ones clearly collated and from these created my initial themes.  In this step I also used relevant 
extracts from the interviews to better illustrate the themes. The main focus of this step was to find 
prevailing themes that the different codes developed in step 2 belonged under.    
 
Step 4:   Review themes: In this step the researcher focuses on refining the themes. In this stage I 
refined my initial themes by examining whether or not they were comprehensive and substantial. I 
did this by determining if there was enough data from the semi-structured interviews to support the 
theme or if there was only an insignificant amount of data reflecting the theme. I then also 
examined whether or not two or more themes could be joined into another predominant theme 
(Braun & Clarke, 2006); for example, if two themes were not distinct enough to stand alone and 
could be joined under one theme. Once this was completed, I ensured that the extracts chosen 
accurately represented the theme under which they had been initially placed, if this was not the case 
I would either reword the theme label or move the extract to a different theme if applicable. If 
necessary new themes were created in this phase, or eliminated if the theme was too similar to 
another theme or if it was not relevant and did not have enough data to validate it.   
 
Step 5:   Define and name themes: The name of the theme needs to be descriptive and reflective of 
the concepts and data of which it consists of. In this step it is important to determine what part of 
the data illustrates the theme. I created a description for each theme in which I highlighted the key 
points that were reflective of the theme, the same was done for sub-themes. It is important for the 
researcher to conduct a detailed analysis on each theme (Maguire & Delahunt, 2017). It is also 
important in this step to explore the themes in relation to the research goal and objectives. One of 
the themes that is named and defined in the following chapter, chapter 4 is Scope of Practice, this 
theme first appeared in the coding in the key label, Professional. Once I had completed step 3 I was 
then left with the theme Scope of Practice, this theme was determined to have comprehensive 
amount of data reflecting that it needed to be retained as a descriptive theme. Scope of Practice was 
then defined according to the key pattern themes and the data which reflected this theme. Whilst 
determining the description of the theme I examined it in terms of the objectives of this study and 
found that the data within this theme could be best understood in relation to objective 2 of this 
study.  
 
 
Step 6: Write-up report: The following chapter, chapter 4, will provide the written report in which I 
will discuss and compare the main themes that were consistent across many participants.  
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These themes are discussed in relation to previous literature, the conceptual framework and the goal 
and objectives of this research. The research report will discusses the themes in terms of pattern and 
descriptive themes.  Pattern themes will refer to the key concepts and patterns that occurred in the 
semi-structured interviews, while descriptive themes will refer to the main themes that could be 
seen within several of the pattern themes and throughout the interviews. These descriptive themes 
are the overarching patterns found in the data.  
 
 
 
3.9. Trustworthiness 
 
In order for research to be used in the creation of policies or to be used by professionals in the area 
of research, the researcher needs to ensure that the research is trustworthy (Nowell et al., 2017). 
Creating a trustworthy study encourages people to have confidence in the results of a research study 
(Nowell et al., 2017). In order for this study to be instrumental in further research or the creation of 
policies, I have used the key concepts of trustworthiness by Lincoln and Guba (1985) in an attempt 
to ensure the trustworthiness of this study. These key concepts are credibility, dependability, 
conformability, and transferability. 
 
The credibility of research is the degree to which the results accurately represent the participant 
information (Anney, 2014). A study is credible if the results represent the data obtained from 
participants and that this data is appropriately interpreted (Anney, 2014). In order to ensure 
credibility, I used the concepts of persistent observation and data triangulation (Lincoln & Guba, 
1985). Persistent observation aims to ensure that the researcher has an in-depth understanding of the 
phenomenon and that the research study conducted is detailed (Pandey & Patnaik, 2014). I 
conducted ample research on the topic to the point that I had a deep understanding and knowledge 
of lead poisoning in children. The research I conducted allowed me to determine what information 
was important during the interviews and ensured that I was familiar with the information that arose 
during the interviews, this is all in line with the concept of persistent observation (Pandey & 
Patnaik, 2014). Through persistent observation I ensured that the participants selected were 
appropriate to the study and I will attempt to interpret their responses as accurately as possible 
(Pandey & Patnaik, 2014). In cases where it was necessary to ensure that I was fully aware of what 
the participant was saying and to aid in interpretation if something was unclear, I would use follow 
up questions. 
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Triangulation is used to lessen bias and increase the credibility of a study (Pandey & Patnaik, 2014). 
Data triangulation can be achieved by using different participants and not just relying on one 
participant (Pandey & Patnaik, 2014). This study included 10 participants rather than one 
educational psychologist. I chose to include more than one participant as each educational 
psychologist may have different approaches to assessment, have differing years of practice in the 
field and may have worked in different areas within the field of educational psychology. In order to 
further ensure the trustworthiness of the study, my supervisor at the University of Johannesburg 
(UJ) read through the transcriptions from the interview to confirm that the themes that I found were 
actually there and not as a result of my personal bias. This reduces researcher bias and reduces the 
level of impact of the researcher‘s personal characteristics affecting the interpretation.  
 
The next principle of trustworthiness discussed by Lincoln and Guba (1985) is transferability. 
Transferability refers to how generalisable the results of the study are to other contexts (Morrow, 
2005). However, due to the specific nature of qualitative research it can be difficult for results to be 
generalised in different situations (Pandey & Patnaik, 2014). The researcher needs to therefore 
provide exact details on the context of the study, the participants and the methodological steps used 
(Pandey & Patnaik, 2014). In order for this study to be generalisable I have provided detailed 
information on the afore mentioned areas. Obtaining transferability makes it possible for future 
studies to be conducted in an attempt to study the same phenomenon (Pandey & Patnaik, 2014). 
 
Dependability refers to the degree of reliability of a qualitative research study (Pandey & Patnaik, 
2014). This aspect of trustworthiness discusses whether or not the results of a study would be the 
same if the exact method and participants were used (Conrad & Serlin, 2005). In order to ensure the 
dependability of this study I have made sure all steps taken were clearly explained, allowing another 
researcher to competently reproduce this study.  Dependability can also be achieved by having an 
audit trail. An audit trail involves examining the research process and results; in an audit trail the 
researcher explains the reasons for the choices they made in terms of data collection, recording of 
data and analyzing data (Anney, 2014). I have explained all my choices and I have kept all my data 
collected in the interviews and as well as retained my documents so that I could cross-check the 
data if necessary (Anney, 2014). The dependability of this study has been further ensured as the 
methods, processes and findings were reviewed in detail by my supervisor (Pandey & Patnaik, 
2014). 
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Whilst qualitative research accepts that the researcher‘s personal subjective views may have an 
impact on a study, conformability refers to whether or not the interpretation the researcher has made 
of the results accurately reflect what the participant has said (Pandey & Patnaik, 2014).  In order to 
ensure that the results of this study reflected what the participants said, it was necessary for me to 
consider my own subjective views as they arose. Confirmability focuses on the interpretation aspect 
of a study (Korstjens & Moser, 2018). The audit trail used to ensure dependability also assists in 
establishing conformability. I have kept in-depth details of the research process, development of the 
semi-structured interview and raw data obtained (Pandey & Patnaik, 2014). In order to reduce bias, 
I ensured that I kept in mind the principles of trustworthiness throughout the data collection, 
analysis and interpretation (Babbie & Rubin, 2012). As mentioned earlier, in order for this research 
to be utilised in the future it is imperative to ensure the trustworthiness of a study. The following 
chapter will discuss the themes and results of the thematic content analysis.  
 
 
3.10. Ethical Considerations 
 
I considered a number of ethical issues prior to conducting this research. In conducting research that 
includes human participants it is essential for the researcher to consider any ethical concerns that 
might arise and ensure that no harm is done to anyone, especially vulnerable groups of society 
(HPCSA, 2008). In order to minimise the risk of this, I chose to include educational psychologists 
who conduct child cognitive and behavioural assessments as participants instead of children. Ethical 
issues need to be considered in all stages of a research study, not only in interacting with 
participants (Sanjari, Bahramnezhad, Fomani, Shoghi & Cheraghi, 2014). The complex nature of 
qualitative research means that it is necessary to consider ethical issues throughout the process, 
from creating the semi-structured interview to analysing the data (Miller, Birch, Mauthner & 
Jessop, 2012). In order for this research to be conducted, the research proposal for this study was 
first approved by the University of Johannesburg Humanities Research Committee before it‘s 
commencement, the ethical clearance number for this research is REC-01-0084-2018. This approval 
can be found in Appendix D.  
 
Informed consent provides participants with sufficient information on the research to allow them to 
make a decision on whether or not they would like to participate in the research voluntarily (Miller 
et al., 2012). Research participants are not forced or pressured into participating in the research and 
they must be provided with adequate information on the study to make an informed decision about 
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their participation (HPCSA, 2008). The participants of this research were provided with an 
information sheet (Appendix A) detailing all the important information of the research as well as 
contact details of myself and my supervisor. The participants were also given a consent form that 
ensured that they agreed to take part in this study, that their participation in the interview was 
voluntary, that they agreed for the interview to be audio-taped and the answers noted down and 
lastly that they agreed to answer any further questions if required. The participants were made 
aware that they could withdraw from participating in the interview at any stage, this was stated to 
ensure participation remained voluntary throughout the study.  
 
One of the steps in attempting to maintain trustworthiness of this study was to ensure that the data 
collection was explained clearly and done in a systematic way, it was important to provide as much 
detail on these aspects in order to increase the credibility of this study (Nowell et al., 2017). By 
ensuring the trustworthiness of this study I have also ensured that this research has been conducted 
in an ethical manner, as by handling the data in a systematic way I have reduced the chances of the 
confidentiality of participants being threatened. Participants were assured that the information 
obtained during the interview would be confidential and that I would utilise participant numbers to 
ensure confidentiality. It was also explained that no personal information pertaining to the 
participant that may make their identity known would be used in the research. 
 
One key ethical principle that is consistent in many ethical regulatory bodies‘ principles is the 
principle of non-maleficence. The principle of non-maleficence suggests participants are not at risk 
of harm by participating in the research (HPCSA, 2008). The main principle of beneficence 
suggests that the benefits of participating in the research should be greater than the risks (HPCSA, 
2008).  The research must be beneficial, and all possible causes of harm must be minimised 
(Iphofen & Tolich, 2018).  The risk for educational psychologists participating in this research was 
minimal and the benefits of this study far outweigh the risks.  
 
In qualitative research it is very important that the researcher does their best to ensure they 
accurately represent what the participant said. The researcher must not fabricate or falsify data 
collected (HPCSA, 2008). To the best of my knowledge I did not misinterpret the data and 
accurately captured what the participants said. Data collected in a research study needs to be stored 
securely. The data has been and will continue to be securely stored electronically on my (password 
protected) laptop.  Data will be stored for five years before being destroyed.  
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3.11. Conclusion 
 
This chapter provided the methodology used in this research, it discussed the methods and 
processes used in order to obtain data and recruit participants. I discussed the research design, the 
data collection method, data transcription and data analysis and justified the use of these techniques. 
The steps used to analyse the data were discussed in this chapter. The principles used to ensure 
trustworthiness and ethical considerations were also discussed in this chapter. The following 
chapter will provide the results of the thematic content analysis. 
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Chapter 4. Findings and Discussion 
 
4.1. Introduction  
 
This chapter will discuss the results of the steps taken to analyse the data collected in the semi-
structured interviews as discussed in Chapter 3. Thematic content analysis was used to analyse the 
data in an attempt to explore the perceptions of educational psychologists on childhood lead 
toxicity.  This analysis was also done to determine how educational psychologists consider the role 
of lead toxicity in child cognitive and behavioural assessments. This chapter will discuss the final 
themes that evolved from the analysis steps. These themes will be discussed in relation to 
participant extracts, previous research, conceptual framework and the goal of this research.  
 
4.2. Results  
 
The key pattern themes that I identified are: Knowledge, Other Factors, Socioeconomic Status, 
Holistic Approach, Referral Process, Awareness and Education, Scope of Practice and South 
African Context. These themes will be discussed in detail in the following section.  
The three descriptive themes that can be seen throughout the key pattern themes are: 
1. Scope of Practice: Biomedical vs Biopsychosocial. 
2. Socioeconomic Status: Financially disadvantaged vs financially advantaged. 
3. Relevance of Lead Poisoning today. 
The results will be presented in terms of the findings from the pattern and descriptive themes. 
1.  Educational Psychologists suspect that lead may negatively impact cognitive and 
behavioural functioning (objective 1). 
2. Educational Psychologists do not assess for lead (objective 2). 
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The reasons why educational psychologists appear not to assess for lead appeared to be the 
following: 
1.   Lead is viewed as a lower priority factor than other psychosocial factors (such as 
socioeconomic status and nutrition). 
2. They are unaware of how to assess for lead toxicity. 
3. They have not received any formal training through university or CPD courses on lead and 
its impact on cognitive and behavioural functioning. 
4. The participants in this research suggest that lead toxicity is out of their scope of practice 
and is a biomedical problem rather than a biopsychosocial problem.  
 
4.3. Lack of Knowledge 
 
This theme discusses educational psychologists‘ knowledge or lack thereof on lead poisoning. This 
theme addresses research objective 1 ―to explore educational psychologists‘ understandings of lead 
poisoning and child cognitive and behavioural functioning.‖  This theme explores educational 
psychologists‘ knowledge on sources of lead exposure and the effects of lead exposure. The studies 
discussed in the literature review, such as that of Polivka and Gottesman (2005), Sun et al. (2018) 
and Pulling et al. (2018), found the participants to have a general lack of knowledge of lead toxicity. 
The question that revealed participants‘ knowledge on sources of exposure was question nine of the 
semi-structured interview that stated the following: ―Tell me what you know about lead poisoning?‖ 
The following extracts are responses of participants who discussed sources of exposure in their 
answer to this question.  
Participant 1: ―U-m-m, what I know is that I think that lead occurs in more places than what we 
realise‖, ―u-m-m (2) and what I know is that it‘s in things like pipes and it‘s in paint and basically 
that‘s it that I know in pipes and paint.‖ 
Participant 2: ―Ya I know from many years ago, you know (2) u-m-m when you look at paint and 
toys.‖  
41 
 
Participant 5: ―I know that lead is a heavy metal and that it damages the brain and u-h-h causes 
cognitive impairment. I know that it was cited as one of the reasons for the fall of the roman empire, 
with the lead pipes. And then lead paint in u-h-h which was a big issue but now has been banned, 
for the painting of children‘s equipment and whatever. Although I believe it‘s still being used in 
certain imports from china and stuff like that so it‘s not entirely eradicated, but first world countries 
are very aware of that, and I heard just recently funny incidentally that there is still lead in the water 
systems especially in the Cape, that I heard just recently. (2) uh so I don‘t know the extent of that 
and it‘s not just on the developing brain but on adult brains as well.‖ 
Participant 6: ―U-m well very little, lead poisoning as far as I understand come from paint? So u-
m, I don‘t, u-h-h I think it could be like in water pipes, the old water pipes that they used to use u-
m-m and that‘s basically all I know and that like the water, and the paint on like baby cribs or play 
equipment or whatever could be transferred in that way.‖ 
Participant 7: ―U-m ok I don‘t know much about it at all (h). I‘m assuming maybe coming from 
pencils or something like that (2) ya I don‘t know or from I know that there is a pencil that is used 
that is safe but I‘m not sure.‖ 
Participant 8: ―Well I‘m embarrassed to say but everything I know is from Dr Phil (h)…‖ , ―… So 
then after watching this I found it really interesting so I did my own research and I found that lead 
has a negative impact on the cognitive functioning of people and lead toxicity can appear or u-h-h 
present as other issues such as Intermittent Explosive Disorder, IED, and ADHD and then I know u-
h-h that lead used to be in the paints but they stopped that in the 70s and that some gasoline still has 
lead.‖ 
Participant 9: ―All I know is many moons ago I read or heard something about paint (h) that paint, 
that there was lead in paint or toys there was something, a whole big thing about some toy company 
or something. That‘s all I know.‖ 
Once all the interview questions had been discussed, there would often be a brief conversation after, 
which still formed part of the recorded interview. The below extracts arose after the semi-structured 
interview questions and reveal more about what the participants know about sources of exposure. 
Participant 1: ―It was a big thing when I was pregnant with my own children to not paint the wall 
or cots with lead paint. So not in my capacity as a psychologist that I knew about it but in a capacity 
as a mother.‖  
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Participant 3: ―I know about it in a personal capacity that when I was pregnant there were things 
about people having tests to check lead levels.‖ 
These extracts show that the majority of the participants have only a very basic understanding of 
lead toxicity. Their knowledge has come from their own personal experience and not as educational 
psychologists but rather in their roles as caregivers. The different sources of exposure to lead were 
initially discussed within the literature review, many of the participants of this research were aware 
that both paint and petrol previously used lead as an additive. One participant however erroneously 
believed lead to be in pencils; in a study conducted by Adebamowo et al. (2006) several of the 
participants also believed pencils contain lead.  As mentioned in the literature review it is necessary 
to be aware of sources of lead exposure in order for lead poisoning to be detected quickly as well as 
reduce the risk of exposure to lead. The literature review stated that one of the main causes of lead 
in the environment is the recycling of lead batteries, however none of the participants stated this 
(World Health Organization, 2010). Morrison et al. (2017) found that nurses in their study were 
unaware of the risk factors of lead poisoning; this research is consistent with those results as this 
suggests that even individuals working within health care services have minimal knowledge on 
lead.  Objective 1 aimed to provide insight into educational psychologists understanding of lead 
poisoning and child cognitive and behavioural functioning, this theme reveals that while the 
majority of the participants are aware of sources of lead exposure, they are unaware of the latest 
research on sources of exposure. The bioecological model highlights the importance of considering 
environmental factors in children‘s development, in order for one to do this it would be important to 
understand what features of the environment impact children.  
 
Participants were asked the following question: ―To your knowledge does lead have an impact on 
cognitive and behavioural functioning of children? And if so, in what way?‖ This section aims to 
address objective 1 ―To explore educational psychologists‘ understandings of lead poisoning and 
child cognitive and behavioural functioning‖ and objective 2 ―To determine how educational 
psychologists consider the role of lead poisoning, if at all, in child cognitive and behavioural 
assessments.‖ The following extracts provide insight into the participant‘s knowledge on the 
negative impacts of lead on children‘s cognitive and behavioural functioning. 
Participant 1: ―So I know it affects behaviour and I know it can affect things like attention and it 
can affect endurance and stamina and um I‘m sure it can affect mood (.) I can imagine it would 
affect mood.‖ 
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Participant 2: ―Yes definitely but exactly how I‘m not quite sure.‘ 
Participant 3: ―Yes u-h-h that would be a guess though. So I couldn‘t really say how.‖ 
Participant 4: ―Ya uh as I said yes it causes cognitive delays.‖ 
Participant 5: ―Oh absolutely‖, ―as I say apart from impairment and I would imagine that that is 
also impairment in emotional regulation but certainly in cognitive function, it limits cognitive 
function, ya.‖ 
Participant 6: ―U-h-h-h to my knowledge yes but only from what I have heard u-h-h from studies 
that have been done, or people that have investigated or u-m so forth were people were dumping 
either lead or waste and people, children got exposed to it and then they had mental difficulties or 
health difficulties from that.‖ 
Participant 7: ―I don‘t have knowledge about that.‖ 
Participant 7 was the only participant who stated they have no knowledge on the impact of lead. 
Participant 8: ―Yes, lead as far as I‘m aware has an impact on neurotransmitters and it reduces the 
amount of neurotransmitters, which leads to developmental delays, reading difficulties. I focus a lot 
on reading difficulties in my practice, which is why I found this interesting.  I did research after 
watching Dr. Phil and found that the brain mass is less in someone who has been exposed to lead. 
Children who have been exposed when they are younger are more likely to have delays later on in 
life.‖   
The literature review revealed that lead impacts functioning in an individual‘s body such as synaptic 
formation and serotonin levels, participant 8‘s response was in line with this. Participant 8 stated 
that they conducted research in their own capacity to find out the effects of lead. Participant 8 stated 
that lead has an effect on reading ability - this is in line with Mason et al. (2014) that states 
children‘s reading ability and language skills have found to be impacted by lead.  Participant 8 was 
the only participant that went into more specific detail on the impact of lead. 
Participant 9: ―Based on what I‘ve heard, I guess so.‖ 
Participant 10: ―Hugely, no doubt‖, ―u-m-m intellectual growth, in physical growth, if people are 
being poisoned we cannot function the way we supposed to be function……imagine you being 
poisoned every day I mean its invisibly, you don‘t even know about it, your cognitive functioning is 
just slower than the next person in school, you don‘t know why.‖ 
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I included all of the participant‘s responses to this question to highlight that the majority believe 
that lead has an impact on cognitive and behavioural functioning of children. Whilst the majority of 
the participants believe lead to have an impact, they are unsure in what manner.  Adebamowo et al. 
(2006) found only a few of the participants involved in their study were aware of the impact of lead 
on behavioural functioning. Another study that suggests some members of society are aware of the 
impact of lead was that conducted by Ekenga et al. (2018).  If educational psychologists are 
unaware of how lead impacts children‘s cognitive and behavioural functioning, it would not be a 
factor they consider when assessing these children. This shows that in accordance with clinical 
decision-making, lead would then not be one of the numerous factors considered for in treatment. In 
terms of objective 1, these extracts would suggest that educational psychologists have little 
understanding of lead poisoning and its impact on child cognitive and behavioural functioning. 
These extracts would further suggest that the role of lead is not considered in child cognitive and 
behavioural assessments (objective 2).   
 
4.4. Other Factors 
 
This theme explores how educational psychologists consider environmental factors when 
conducting cognitive and behavioural assessments with children. The factors of the physical 
environment that the participants found important to assessments are also discussed in this theme. 
This theme also addresses objective 1 and objective 2 of this research.  The participants were asked 
the following question: ―Do you believe children displaying cognitive and behavioural problems 
may have these issues as a result of lead poisoning?‖ 
Participant 2: ―For me coming from an attachment, u-mm, neuro-, neuro-science lens. I would say 
that it‘s not just that.‖, ―u-m so for me right now it is probably right now not a major focus.‖ 
Participant 3: ―I think it‘s different factors that play a role.‖, ―So could be environmental factors or 
genetic factors.‖ 
Participant 3‘s response is very much in line with the bioecological model of development that 
suggests that individual characteristics of the child and their environment impact their development 
(McCauley, 2013). 
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Participant 4: ―Ya I think as I said early it‘s always a puzzle, never one thing. So it obviously can 
be a contributing factor, so it‘s seldom just one thing in my experience.‖ 
Participant 9: ―O-o-oh that‘s very difficult to say (h) I don‘t know, I think there is so many reasons 
why a child has ADD or ADHD, I don‘t think it‘s only one thing, it might be a whole range, it‘s not 
one specific thing that causes problems. But it could be one of them.‖ 
Other extracts from differing questions that discuss other factors that may impact cognitive and 
behavioural functioning: 
Participant 1: ―I can imagine it would affect mood. What worries me though is that it is too 
difficult to prove whether there are other influencing circumstances, it‘s a difficult thing to prove.‖  
Participant 10: ―You know it‘s hard to determine the cause of say an intellectual disability, if umm 
there is an absent father, mother is working, there is no caregiver for the child, he is running free, he 
is living in a squatter camp and he‘s being exposed to anything from childhood sexual abuse, to 
neglect, to not getting three meals a day, to you know all the other myriad of problems, the crime, 
all of the other things this kid could be exposed to, I mean how then does lead become a big issue 
there, I mean lead is so far down on that list potentially of concerns that kid might or might not 
have, that I mean I don‘t think people, I don‘t think lead even comes up in ones questioning about 
this. I mean you hoping for a child to get three meals, to get care, all of those things before lead 
becomes an issue, not that I‘m saying lead isn‘t an issue.‖ 
Participant 10: ―…..so many things queue up, and it‘s in terms of priority, again if a child is not 
eating and he‘s hungry, is he going to battle at school is he going to get lower marks on an IQ test, 
yes most definitely‖, ―Yes, so I mean the point is by the time it comes to lead, there so many other 
things, it probably is much more cognizant and much more higher up the priority scale that lead is 
so low I mean I think lead is a first world problem if, I mean of course it‘s not but I mean in terms 
of being diagnosed, I think it‘s not going to get diagnosed in the population where it most needs to 
be diagnosed and be addressed there.‖ 
The previous theme demonstrated that participants do believe that lead may have an impact on 
cognitive and behavioural functioning but the extracts from this theme suggest that they believe it is 
not a high priority.  The two extracts from participant 10 highlight how other factors may be of 
more pertinent concern to educational psychologists than lead toxicity.  Clinical decision-making 
discusses how health care professionals need to consider a number of different factors when making 
decisions regarding diagnosis and treatment. As with clinical decision-making, the extracts above 
demonstrate how the participants take into consideration numerous factors when conducting child 
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cognitive and behavioural assessments. This section discusses factors that the participants find 
important when conducting cognitive and behavioural assessments; this will help determine the role 
of lead in child cognitive and behavioural assessments.   
 
Exploring the background and history of the child, as well as developing rapport are key factors that 
the majority of participants believe to be important when conducting cognitive and behavioural 
assessments. The participants suggest that helping children is a complex issue and several different 
factors needed to be taken into consideration. Some of the educational psychologists stated that it 
was important to get information from different stakeholders, such as parents and teachers, to have 
a better understanding of the background of the child.  The participants were asked the following 
question: ―What key factors do you believe to be most important when conducting cognitive and 
behavioural assessments with children? Why?‖ 
Participant 1: ―I think rapport… with the child you testing is very important and u-m-m 
collaborative information is also something (.) I‘m quite serious about.‖  
Participant 2: ―.. building rapport is important for me,‖ 
Participant 4: ―..and then understanding the history u-m-m is very important, so I do u-h spend 
quite a bit of time with the parents understanding why they want the assessment and what‘s going 
on.‖ 
Participant 5: ―I think you have to establish rapport, u-h you also have to have a feeling for 
children because you need to know if you getting the best out of the children, because very often 
children with problems don‘t test well.‖ 
Participant 6: ― U-h-h m-m-m-m (3) I would say, its quite a broad question, what key factors, umm 
background I would say is a key factor u-m background and um like biological information, 
socioeconomic information, schooling, all of those things so that I can make sure that whatever tests 
I‘m using is applicable um for my client.‖ 
Participant 10: ―For me it‘s very important to hear why the parents have brought the child because,  
especially moms I find that they are intuitively know if something is wrong in inverted commas 
with their child, if something is amiss u-h-h you know if they‘ve heard from a teacher or they‘ve 
seen something they say I feel my child has a developmental delay or whatever so for me if I listen 
carefully to what the parents bring in their history taking appointment to me, so for me that first 
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interview is very important because if you listen carefully  you normally determine the issue and 
then you can, when you do the assessment you can much more accurately test for what the issue is 
because you have a good feeling what you looking for.‖ 
The following extract arose from the question: ―What is your approach to assessment?‖ 
Participant 3: ―…I also talk to parents and teachers and try to see how they are in the classroom. It 
is very important to me that I get a lot of background on the child I‘m assessing.‖ 
The above-mentioned extracts demonstrate how important educational psychologists believe intake 
interviews to be when conducting cognitive and behavioural assessments. This further suggests that 
neurotoxicity, specifically lead, does not play a role when assessing children displaying cognitive 
and behavioural problems. Educational psychologists may be overlooking an important factor, lead 
poisoning, when conducting assessments. These participants suggest that finding out their client‘s 
background on a number of different levels is crucial. The descriptive theme number 2, 
socioeconomic status, arises when the participants gather background information.  Lower 
socioeconomic status is stated as a key risk factor for lead exposure, it is possible that some 
educational psychologists consider more factors when they determine if a child is from a lower 
socioeconomic status.  
 
The following extracts will examine the impact of the physical environment on children‘s cognitive 
and behavioural development according to the participants of this study.   Bronfenbrenner‘s 
bioecological model and the ecological systems theory state that factors in a child‘s microsystem, 
such as the physical environment, have a large impact on their development. Educational 
psychologists understanding of the impact of the physical environment on children‘s development 
can be seen in the following extracts obtained from the following question: ―How important is the 
physical environment to children‘s development? Please could you elaborate?‖ 
Participant 1: ―Very important.‖  
Participant 6: ―O-o-oh yes very (h) I think physical environment is extremely important.‖ 
Participant 7: ―I would say that it‘s quiet important, u-m-m because it either creates opportunities 
or not and whether its conducive to u-m-m learning and development or not (.).‖ 
Participant 8: ―Very important.‖ 
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Participant 10: ―The home and all of that. It‘s hugely important, you know with South Africa 
having two worlds a developed world and an underdeveloped world it‘s..it‘s a huge problem.‖ 
When asked, ―Do you believe that the physical environment may have an impact on a child‘s 
cognitive and behavioural functioning? If so, in what way?‖ The following key points arose: 
Participant 3: ―Yes, I believe that their medical background and factors such as nutrition definitely 
have an impact on their cognitive and behavioural functioning.‖ 
Participant 3‘s response suggests that a child‘s medical background plays a role in their 
development, however if the children have not previously had their BLLs checked this would not be 
included in their medical history.  
Participant 4: ―Ya I do obviously, uh well obviously my son is a good example that his responses 
are just slightly delayed instead of being quicker because of that.‖ (Participant 4‘s son underwent 
tests and they found that he had high levels of lead in his system. Participant 4 believed that he was 
experiencing slight developmental delays and took him to the ADD lab who did tests and then 
referred him on to a nutritionist who conducted further tests and found he had high levels of lead in 
his system).  
Participant 6: ―So if they don‘t have sufficient nutrition u-m-m and exercises and comfort and love 
and all of that it affects them in a sense that their cognitive development is not optimal and that their 
potential u-m-m isn‘t (2) stimulated and enriched and they won‘t necessarily reach their potential, 
that they could possibly (.) do.‖ 
Participant 7: ―U-m-m (2) yes I would specifically maybe in terms of u-m-m things that could 
affect energy levels umm (2) in terms of what kind of food and whether the food is fresh or 
contaminated, is there clean water um all those kinds of things I would definitely say ya.‖ 
Participant 8: ―Very much so I see it in my practice every day‖ 
Participant 9: ―Definitely‖ 
Participant 10: ―Hugely so, hugely so‖. 
As mentioned earlier under the bioecological model many factors including, environmental factors, 
interact together to influence the development of a child. All of the participants in this study believe 
that the physical environment has an impact on children‘s cognitive and behavioural functioning. 
Lead is a part of the environment that occurs naturally and is released through manufacturing and 
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the recycling of goods. Participants rank factors such as nutrition and home environment as having 
greater importance in children‘s development.  Despite the participants believing that lead is a 
concern, they do not prioritise it as an important environmental factor when conducting child 
cognitive and behavioural assessments.  This further answers objective 2 on how educational 
psychologists consider the role of lead in childhood assessments.  Nutrition was stated as an 
important part of a child‘s environment that impacts their cognitive and behavioural functioning; 
The background section of this study suggests that children with nutritional deficiencies are at an 
increased risk of lead absorption (Bellinger et al., 2013). Another factor that came up several times 
is socioeconomic status (theme 2) and whether or not children have access to resources, this theme 
will be discussed in further detail in the next section. The literature review exposed that some 
children are more susceptible than others to lead exposure, and as mentioned previously lower 
socioeconomic status is one such risk factor.   
 
4.5. Socioeconomic Status 
 
The theme of socioeconomic status arose in the majority of interviews and therefore appears to be 
an important theme in cognitive and behavioural assessments and the development of children. This 
theme is stated as descriptive theme 2 as it was a theme that occurred in the majority of interviews 
and in other themes.   These extracts were also in response to the following question: ―How 
important is the physical environment to children‘s development? Please could you elaborate?‖ 
Participant 1: ―U-m-m ok I think what‘s important is not what is there but what is not there.‖, ―so 
especially if I look at the work I do at school I work at the school and I work with a lot of people 
who can‘t afford private assessments‖, ―so we working with a lot of people who are on the 
breadline, sometimes a little bit below the breadline, u-m (2), ya and how can you test somebody 
who hasn‘t eaten breakfast.‖  Participant 1 works in private practice and two days a week works at a 
government school.  
Participant 3: ―It‘s a critical factor in terms of scholastic ability and not always in terms of IQ. If 
children do not have resources, there will be an inability for them to flourish.‖ 
Participant 5: ―….in terms of nutrition it is vital and we think that 50% of our population is brain 
malnourished prenatally and postnatally, so we have a massive problem with that, with poverty, u-
m-m I think that you need optimal pre-natal and post-natal nutrition..‖, ―and then also in terms of 
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the environment you got to educate children to be citizens of the world that they going to inherit, so 
it can‘t just be about academics, it‘s got to be way beyond the school, environmental issues, poverty 
alleviation, u-m-m diversity you know all of the current problems that the world faces, we have to 
educate children to be the citizens that are going to be able to cope with those challenges.‖ 
Participant 5 was previously a principal of a remedial school.  
Participant 7: ―U-m-m so I would say the physical environment, what they have access to and 
whether all the needs are met and all of that.‖ 
Participant 9: ―I guess it shapes a child and determines how they develop, if you grow up in a 
house with no books and no pens you are deprived, socioeconomically deprived and that will have 
an effect on learning, and ability and your environment shapes who you are, it does, you can‘t get 
away from that. So it‘s very important.‖ 
When asked ―do you believe that the physical environment may have an impact on child‘s cognitive 
and behavioural functioning?‖: 
Participant 9: ―It shapes who you are, it stimulates or deprives you, you have to as I‘m saying as 
you grow up, but maybe there some studies that have been done that compare rural children with 
model C children. At the moment I see a wide range of children so I see really deprived in terms of 
resources and other children who really have everything.‖ 
The following extracts regarding socioeconomic status arose from a number of different questions:  
Participant 2: ―I don‘t think, lead poisoning would be, look I don‘t know (2) I‘m just thinking 
about rural communities, r-r-rural communities you know where I come from, and I‘m trying to 
think where would the lead poisoning come from, be coming from, its clearly something that one 
needs to look at, as opposed to urban environments where there is a lot of you know (2) u-h-h built 
up environment with lead, maybe even cars and emission and so on and so forth.‖ 
Participant 5: On lead poisoning: ―It‘s not something we think about in the affluent suburbs.‖ 
Participant 6: ―U-m-m I know somehow in the back of my mind I‘m thinking about kids living in 
rural areas or like our squatter camps it might still be an issue but I can‘t really say as I haven‘t been 
exposed or provided with information about that.‖ 
Participant 8: ―Poverty means individuals would more likely take whatever they can get without 
knowing be it with food or furniture.‖ 
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Participant 10: ―I mean like we live in such a divided society in terms of income levels and 
resources that are available for children so its huge, it has a huge huge impact.‖, ―I mean I really 
think we being poisoned. And the poor people because they have less protection from it because I 
mean people with money can stay in better places, protect themselves, put water filters in you 
know, I mean like the other day I read a thing and we ask why do rich people live longer, and I 
mean of course the answer is very clear they can afford better medical care, they can afford better 
protection and housing, they can afford all the luxuries that shouldn‘t be luxuries that should be 
necessities.‖ 
Participant 10: ―Again remember I work in a world that probably is not exposed all that much to 
that. Cause in an upper middle class world people are aware of that, people I mean I know of a lot 
of people that won‘t use aluminium pots because they know scrapings of aluminium pots can cause 
damage, etcetera etcetera, so people avoid these things consciously, so I don‘t think the average 
educational psychologist that works in a private practice where people have to pay x amount of 
money for that service, I think they educated enough and informed enough to probably do most 
things within their physical ability to prevent lead poisoning and other poisonings from happening.‖  
Participant 10: ‗And then you get your middle class people, upper middle class people who are 
aware of the importance of where you live and the impact and noise levels and pollution, noise 
pollution, air pollution and physical pollution on their children‘s upbringing and uhhh so on and 
then you get parents who might have no choice and they might or might not be aware of those facts 
but if there‘s no money and you live in a zinc shack then it just is unfortunate the reality of life and 
unfortunately it‘s a monetary issue involved and there‘s an informational issue, if you just not 
exposed to it and you just don‘t understand.‖ 
Participant 10 of this research has a degree in both clinical and educational psychology and has 
been in private practice for 25 years. The previous extracts suggest that awareness of lead toxicity 
may be lower in individuals with lower socioeconomic status as they face a number of other 
challenges such as not having the financial means to survive. This extract further suggests that if 
you are unaware of the effects of lead then it is unlikely to be a concern in their lives. 
Socioeconomic (theme 2) status was highlighted as a key factor when assessing children‘s cognitive 
and behavioural functioning. The participants of this research appear to view socioeconomic status 
as a risk factor to lead exposure. The participant‘s responses to ―how important they believe the 
physical environment is to a child‘s development‖ not only revealed that the participants believe the 
physical environment to be very important but more specifically socioeconomic status. Participants 
felt that children with a lower socioeconomic status would not be exposed to the same benefits as 
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children of a higher socioeconomic status. Children with lower socioeconomic status are unlikely to 
have access to the same health care as children with higher socioeconomic statuses (Liu et al., 
2014). Some of the participants believe that children in lower socio economic status environments 
are at higher risk of lead exposure. The participants further believe that the parents of children 
living in a higher socioeconomic status would take measures, either intentionally or unintentionally, 
that would decrease their children‘s risk of exposure. One participant however believed that lead 
toxicity would be more prevalent in urban areas as these areas are built up and therefore the 
children living in these areas would potentially be exposed to more sources of lead toxicity. 
Research, such as that done by Naicker et al. (2013), suggest that socioeconomic status is a key risk 
factor for increased BLLs. Lead poisoning has still been found to have a negative impact on 
individual‘s behaviour even when socioeconomic status is considered and controlled for (Wright et 
al, 2008). The Macrosystem of Bronfenbrenner‘s ecological systems theory suggests that social 
systems such as socioeconomic status have an impact on children‘s development (Tudge et al., 
2009); the participants of this study consider socioeconomic status to play a vital role in children‘s 
development.  
 
Whilst confounding variables, such as the aforementioned, may exist there is an immense amount of 
knowledge on the effects of lead on children, and this would suggest that it could be a factor 
impacting cognitive and behavioural development of a presenting child.  This theme speaks to the 
first and second objectives of this research, focusing on educational psychologists understanding of 
lead toxicity and how the role of lead is considered in child cognitive and behavioural assessments.  
The participants believe that a number of factors would be of higher concern than lead.  As 
mentioned in the literature review, SA faces a number of different challenges and therefore lead 
poisoning may go undetected (Mathee, 2014). Due to the number of challenges faced by children in 
SA, lead appears to not be considered in child cognitive and behavioural assessments as a number 
of different factors appear to be of a higher priority.  The problem arises in that the participants 
believe that lead may impact children‘s cognitive and behavioural functioning but then do not take 
it into account in assessments. This may be due to a lack of full understanding of lead toxicity. This 
also links back to the main theme of the relevance of lead toxicity, the participants are considering 
factors that they believe to be the most relevant and if they do not believe lead poisoning to be a 
relevant factor they are unlikely to consider it.  
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Educational psychologists need to consider numerous factors when assessing a child; when deciding 
on treatment interventions educational psychologists need to not only consider the personal 
characteristics of the child but also the environmental factors and relationships of the child 
(Andrews & Syeda, 2017). 
 
4.6. Holistic Approach 
 
This research has exposed that while many of the educational psychologists that have participated in 
this research suspect that lead may be problematic, none of them have ever assessed for lead 
poisoning.  Clinical decision-making suggests that it is vital for educational psychologists to 
consider different factors when conducting assessments and deciding treatment plans for children 
(Andrews & Syeda, 2017). Following a holistic approach is a key element to clinical decision-
making. The theme of holistic approach to development refers to educational psychologists 
considering a number of factors, some of which were mentioned in the previous theme, in their 
cognitive and behavioural assessments of children. The descriptive themes can all be seen within 
this theme. When asked ―what key factors do you believe to be the most important when conducting 
cognitive and behavioural assessments with children? Why?‖ 
Participant 1: ―So I try to get as much collaborative information as I can...‖ 
Participant 3: ―It is important to me to take the overall picture in to account and not to just look at 
the child in isolation (.) I like it to be an integrative approach like I mentioned discussing with the 
parents and teachers. I do not like to label children and therefore find it very important to use an 
integrative approach.‖ 
Participant 4: ―…and then I do get input from the teachers as well.  So it‘s never just one thing.‖, 
―It‘s always a puzzle that needs to be put together. Um ya and I always like to get as much 
information as possible‖.  
Participant 8: ―Well first of all it needs to be very specific for each and every person, it is very 
important to make the right choices and u-m I don‘t like to over assess either, I think it‘s very 
important that you just very specific, and I also like a very holistic approach, a systemic approach.‖   
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Participant 10: ―So it‘s a bit like detective work.‖, ―If you get good clues you know where to 
look.‖  
The following extracts were in response to asking the participants ―what is your approach to 
assessment?‖ These further highlight how the participants believe using a holistic approach to child 
cognitive and behavioural assessments is important.  
Participant 3: ―...I use a holistic approach and look at the situation as a whole and I make use of 
cognitive and scholastic tests as well as observations.‖ 
Participant 5: ―I think that I u-h-h try to be as holistic as possible, whatever the needs are of the 
client that comes to me, I try to fulfil that need.‖  
Participant 7: ―Ok well, I look holistically so u-m-m when I assess I use various different tools 
depending on what needs to be assessed so that I can triangulate, u-m-m ya u-mm I work 
systemically and holistically basically.‖ 
 
As previously mentioned in the literature review the bioecological model of development suggests 
that it is vital to use a holistic approach to development (Hayes et al., 2017). The bioecological 
model allows health care professionals to identify how environmental factors and person-centred 
factors interact with one another in order to create appropriate treatment plans (Burke & Miller, 
2011). Childhood development is influenced by the systems they interact with; it is therefore 
important to consider these different systems when conducting assessments (Eamon, 2001). The 
above extracts highlight how important educational psychologists consider following a holistic 
approach to cognitive and behavioural assessments. Magnavita, (2016) discusses how decision-
making needs to be a collaborative process. Complex cases make clinical decision-making even 
more difficult for the health care professional (Magnavita, 2016). Clinical decision-making should 
change based on current information, this process should not be static (Magnavita, 2016). The 
previous theme discussed some of the different factors that educational psychologists consider when 
conducting child cognitive and behavioural assessments. This theme further highlights that 
educational psychologists do not consider lead when assessing and treating children (objective 2). 
The key reasons why educational psychologists appear not to assess for lead is due to lack of 
knowledge, other factors are of a higher priority and they believe it may not be in their scope of 
practice, this is discussed under the theme scope of practice.  
 
55 
 
The participants were asked ―do you believe that more focus should be given to environmental 
neurotoxicity, specifically lead, in cognitive and behavioural assessments? If so, what do you think 
could be done to make assessments more inclusive?‖ Several participants responded with the 
following suggestion: 
Participant 6: ―I‘m not sure about that, the only thing I could think of is the psychologist or 
whoever is doing the assessment are to pay more attention to your intake interview and your 
history, the medical history of the client, (.) you know where they were brought up and how they 
were brought up and things they were exposed to. I think my question there at this moment 
basically asks questions like have they had any diseases you know any of the you know the diseases 
that could be transmitted, the childhood diseases, you know I ask about birth and breastfeeding and 
so forth but it never includes any questions like have they been exposed to it or is there anyone in 
the family who has, so I guess you could include that into your background history.‖ 
Participant 7: ―U-m-m yes and all I can think of is that (2) u-m-m certain medical results maybe 
needs to be disclosed to the psychologist before assessment.‖ 
These responses suggest that medical results or medical screening questions could be a part of the 
background or intake interview and this could give a better indication of lead poisoning. If this was 
done, then educational psychologists would be following an even more integrated approach. 
However, as suggested by the following extract, some of the participants feel moving towards a 
medical model is problematic. 
Participant 1: ―I suppose the simple answer is yes (.)‖, ―what would be done to make them more 
inclusive is you would need to move more to a medical model.‖ ―… which is a problem as we are 
trying to move away from a medical model.‖ 
This extract links to the key pattern theme 1 scope of practice (biomedical vs biopsychosocial). The 
participants suggest that they do believe more focus should be given to environmental 
neurotoxicity, specifically lead, in cognitive and behavioural assessments. The issue arises when the 
participants begin to suggest that medical results or medical screening would be out of their scope 
of practice. This suggests that the participants approach to child cognitive and behavioural 
assessments would therefore not be as holistic as they suggest. Andrews and Syeda (2017) state that 
in accordance with clinical decision-making, educational psychologists need to have an 
understanding of the children in relation to their environment and the systems in which they are 
developing. Educational psychologists following a holistic approach is considered imperative to 
accurately diagnose and treat children displaying mental health problems (World Health 
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Organization, 2015). Holistic approach was found to be a pattern theme as the participants stressed 
the importance of having a collaborative approach to assessing and diagnosing children, however 
lead is not a factor that they consider to be key and therefore do not assess for lead poisoning.  The 
following theme explores the relevance of lead toxicity.  
 
4.7. Relevance of Lead 
 
This descriptive theme is linked to many of the other pattern themes and discusses the relevance of 
lead in today‘s society. Many of the participants believe it is only necessary to consider lead if it is a 
current issue. The following extracts demonstrate this belief, when asked ―do you believe it is 
important for the field of educational psychology to have an increased focus on lead poisoning? 
Why or why not?‖ 
Participant 5: ―U-m-m I think wherever there is a problem, whatever the source of the problem is 
we need to be aware of that, u-m if its, u-m it‘s not possible to know everything and be taught 
everything in your training, but as things become more prevalent or more current then certainly 
there should be a way of informing the u-m-m body of psychologists so that they know what to look 
out for, and who to refer to.‖ 
Participant 6: ―I guess if it is a present concern and that if there are some cases still popping up 
then yes of course then it would definitely be necessary‖ 
―In your opinion, what could be done to improve educational psychologists focus on environmental 
neurotoxicity, specifically lead?‖ 
Participant 7: ―U-m-m I‘m guessing that if it is a field of interest that maybe some CPD courses 
might need to be arranged on that.‖ 
Participant 10: ―You know I made the point about financial literacy before and exactly the same 
we are in a field where the parameters are changing all the time, nothing stays the same. And should 
not stay the same because w-e-e-e got a-a-a availability of greater knowledge, greater research and 
we should continuously be educated in new developments in our field, in the impact of different 
things including environmental neurotoxins, so that we become better at serving our clients stroke 
patients.‖ 
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As mentioned earlier, lead toxicity is still a relevant problem and as suggested by participant 10 in 
order for educational psychologists to be successful they need to be educated on the effects of 
relevant factors. In line with clinical decision-making in order for educational psychologists to 
accurately assess and diagnosis children, they need to consider a number of different factors 
(Andrews & Syeda, 2017). Educational psychologists may also believe that lead toxicity is not 
relevant, as mentioned earlier they believe a number of other issues to be of higher priority in 
assessments. The following theme explores lead toxicity in children in SA.  
 
4.8. South African Context 
 
This theme explores lead toxicity in specific relation to a South African context.  This will provide 
further information on educational psychologist‘s understandings of lead poisoning (objective 1) 
and how educational psychologists consider the role of lead poisoning in child cognitive and 
behavioural assessments (objective 2).  The participants were asked ―do you think lead poisoning is 
a problem in SA specifically, why or why not?‖ 
Participant 1: ―It‘s probably worse here than in other countries‖, ―because we have less regulation 
governing it.‖ 
Participant 2: ―U-h-h ya I think specifically in South Africa, you know underground deep mining 
and poisoning, of water resources, and u-h-h ya (2). And maybe most of our petrol is still unleaded, 
a lot of our cars are not unleaded compliant, I think the older models are not lead compliant and a 
lot of them are still on the roads. Ya so.‖ 
Participant 3: ―I really have no idea (h).‖ 
Participant 4: ―Ya probably as a country we not as aware maybe as other places‖. ―I think u-m-m, 
ya I couldn‘t speak to where people would be in the UK or States or whatever but I think in general 
here, in South Africa we not very aware of it, and ya you would think being in Africa m-m… ya we 
still 3
rd 
world and 1
st
 worlds mixed together so that might be part of our story (2). U-m ya.  I don‘t 
know I‘m not answering that one because I don‘t think I can really answer this one because I don‘t 
know what the answer would be actually.‖ 
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Participant 5: ―Well I wasn‘t aware of it until just recently, when I heard about the Cape, u-m I 
don‘t know if that‘s throughout South Africa, or if it‘s just a unique Cape problem, or maybe to do 
with the drought and accumulation of heavy metals in the water. U-m (3), ya I don‘t know if it‘s 
any worse here than anywhere else in the world. I would imagine that most 3
rd
 world countries 
would be far worse; you know where there are not the environmental controls.‖ 
Participant 6: ―I have no idea (h) I honestly cannot say that in the past since I‘ve been a 
psychologist that it was ever raised, ever mentioned that I ever read about it or that it‘s come across 
my path as a difficulty, as a problem.‖ 
Participant 7: ―I don‘t have enough knowledge.‖ 
Participant 8: ―Well u-h-h we are a developing country so people are less informed on things like 
this, different schooling and teachers would mean less information…‖ 
Participant 9: ―No I think it‘s not only in South Africa perhaps this will also be observed in 1st 
world countries I‘m sure.‖ 
Participant 10: ―I think it‘s a problem in 3rd world countries that is exposed to it, because of lack of 
education, lack of financial resources to deal with it, lack of political will to do deal with it etcetera. 
U-h-h is it a problem all over the world, yes most definitely but less so because of in a first world 
countries where people have created awareness around it and they are on the lookout and there is a 
lot of awareness around it and people will go out of their way to not be exposed to any form of lead 
that they can be poisoned by, it is much less necessarily in a society like that than here for instance. 
I mean if people are dying of hunger and don‘t have jobs and lead poisoning is, dying of hunger is a 
much more thing, getting that family a job, then lead poisoning doesn‘t even come in to the 
equation unfortunately.‖ 
While many of the participants believe that lead poisoning may be a problem specifically in SA, 
they are unsure of the reasons for this.  The literature review discussed how SA is faced with a 
number of different challenges such as poverty and informal businesses (Mathee, 2014). 
Enforcement of legislation regarding environmental toxicity in lower income countries is often not 
upheld (Gottesfeld, 2017). This is highlighted in the following extract: 
Participant 10: ―…and there‘s so many laws and legislations that may exist but are not being 
upheld.  The problem is it‘s so multi-layered and lead is so low because it is invisible.‖ 
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Whilst the following extract from participant 10 highlights that children in SA face different 
challenges, it suggests that these challenges are therefore the reason lead poisoning would not take 
preference over other factors.   
Participant 10: ―I‘m very aware of what‘s happening in my environment, so as much as the next 
person in my educational psychology field, I mean as I‘ve said I haven‘t been specifically trained 
on it but I know the dangers of lead poisoning I mean its severe, its neurotoxic it causes anything 
from brain damage to whatever do I believe that South African children are exposed to it, yes 
hugely so and do I think something should be done about it, I don‘t think lead poisoning is the big 
poison I think we should clean up the air, we should clean up the water, we should clean up you you 
know lead is in dust, if a child plays on the floor often they breathe in the dust they touch it, it gets 
absorbed into their skin. I mean a pregnant mother who is exposed to a lot of lead can give it to her 
unborn baby, the fetus growing inside of her, huge damage that is caused by it and does it could it 
could neurocognitive deficits, most definitely.‖ 
This research has revealed that the participants do not assess for lead toxicity and one of the key 
reasons for this is that other psychosocial factors take preference. The previous extracts highlight 
how children in SA are exposed to a number of risk factors that may impact their cognitive and 
behavioural functioning and therefore lead toxicity does not take precedence. If the participants are 
unaware of the risk factors, such as socioeconomic status, that increase the vulnerability of children 
in SA to lead exposure, then they would not consider it in their assessments.  
 
4.9. Referral Process  
 
This theme refers to the steps taken if an educational psychologist suspects a child may have lead 
poisoning. As can be seen from the below extracts, many of the participants do not refer children to 
have their BLLs checked. Some of the participants do refer on to medical practitioners for them to 
do a medical if they deem it necessary. Some participants also said that they would like to know 
what the referral process is and whether one exists or not, if they were to suspect lead poisoning.  
This theme addresses all three of the objectives of this research as it provides insight into 
educational psychologist‘s understandings of lead poisoning, how they consider the role of lead 
poisoning in assessments as well as some of their recommendations. The following are responses 
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to: ―Are referrals made to have blood lead levels checked if a child is displaying symptoms of lead 
poisoning, such as developmental delays and learning difficulties?‖ 
Participant 2: ―<I have never heard of that>, I would never even think about that.‖   
Participant 3: ―As I said early I think it‘s important to follow an integrative approach so I often 
refer children on to a paediatrician for neurodevelopmental assessments.‖  
Participant 5: ―If I come across severe developmental delays I would always refer to a 
paediatrician, a developmental paediatrician or psychologist, someone whose specialises in that 
area. I don‘t, I always refer on if I‘m not sure.‖ 
Participant 6: ―If a child displays symptoms due to lead poisoning? If I suspect, ya ya then I would 
refer on for a full medical check-up, absolutely I would refer.‖ 
It is unlikely that participant 6 would know when to refer on as when asked earlier: ―During your 
studies of educational psychology and in your continued professional development (CPD) have you 
been exposed to information on the effects of lead poisoning on cognitive and behavioural 
functioning?‖ The response that follows and earlier responses suggest this participant is unaware of 
the impact of lead on child cognitive and behavioural functioning.  
Participant 6: ―Not at all, ever.  No.‖ 
The other participants responded as follows to: ―Are referrals made to have blood lead levels 
checked if a child is displaying symptoms of lead poisoning, such as developmental delays and 
learning difficulties?‖ 
Participant 7: ―I don‘t know‖ 
Participant 8: ―No but there should be a line of referral.‖  
Participant 9: ―(2) to be honest that‘s not the first thing that comes to mind (h) when a child 
displays behavioural problems and cognitive impairments u-h-h it‘s not the first thing that comes to 
mind. Usually it could be a health thing but I don‘t think about lead.‖ 
Participant 9‘s response here also links to the other factors theme, that suggests educational 
psychologists consider a number of other factors as a higher priority than lead.  
Participant 10: ―If I suspected anything that is medical, I mean I think most educational 
psychologists, the thing that they see first, or the thing that they often see is ADHD, but do we 
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know that ADHD can present like ADHD but it‘s not ADHD that it could be a lot of it could be a 
toxin, it could be a trauma, it could be many things that, it could be a sensory deficit, it could be 
many things that present or look like attention deficit or hyperactivity, meantime it‘s not that, of 
course.‖ 
This extract from participant 10 is later contradicted in the theme scope of practice, as this extract 
would suggest it would be within their scope of practice. However, in the theme scope of practice 
presented later, participant 10 suggests that lead toxicity would be a biomedical issue. If educational 
psychologists are aware that a child may present with a mental health illness and it may not be that 
then referrals should be made to have factors such as BLLs tested.  The following recommendations 
by the participants were in response to the following question: ―Do you believe that more focus 
should be given to environmental neurotoxicity specifically lead, in cognitive and behavioural 
assessments? If so, what do you think could be done to make assessments more inclusive?‖ 
Participant 2: ―U-h-h, ya because we can‘t refer if we don‘t know, how do I even identify, training 
in awareness and identification. And then yes referral.‖ 
Participant 3: ―…Yes, if we had more information that would help. Not only information but what 
would our referral steps be.‖ 
Participant 4: ―…and just so that the correct referrals then, that if you think this is something that 
is going on where do you refer to. So I think including that in training and having that as a resource 
would be quite helpful.‖ 
Participant 5: ―I think a good psychologist would always (2) u-h refer on to more knowledgeable 
people, especially if there is retardation and severe, or anything other than minor difficulties is 
actually out of the scope of ED psychs.‖ 
Problems may occur here as sub-clinical symptoms such as lead may appear to be other mental 
health issues to educational psychologists and they may then diagnose something within their scope 
instead of referring the child on. In order for referrals to happen, the educational psychologist would 
first need to be aware of the possible symptoms of lead toxicity. These responses also highlight a 
need for educational psychologists to be aware of a referral process if a child is displaying 
symptoms of lead poisoning.  
Participant 8: ―Yes, it‘s possible, but this needs to be tested, and we would need to know a referral 
system of who to refer onto to have a child tested.‖ 
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Clinical decision-making suggests that psychologists need to have an in-depth knowledge on 
different topics and this knowledge is gained through education, CPD and supervision (Magnavita, 
2016). It is important in clinical decision-making for the psychologist to choose the most accurate 
treatment plan in order to improve the lives of their clients (Magnavita, 2016). If psychologists have 
not been receiving education or training on neurotoxins such as lead, then this may be detrimental 
to their ability to choose an accurate diagnosis and treatment plan in accordance with clinical 
decision-making. An increase in knowledge may help educational psychologists make better 
decisions regarding diagnosis and treatment of their clients. Many different factors have an impact 
on a psychologist‘s decision-making, from the initial assessment all the way through to the 
intervention (Magnavita, 2016). Magnavita, (2016) states that factors such as the child‘s schooling, 
family, medical and social history needs to be considered when they determine a diagnosis and 
treatment plan (Magnavita, 2016). Whilst all the participants in this research appear to consider a 
number of different factors, if they have not been educated on lead poisoning they will not consider 
it in their clinical decision-making. As shown in the previous two themes, participants of this study 
state that they believe lead to have an impact on cognitive and behavioural functioning, yet this 
section indicates the majority of the participants do not refer children to specifically have BLLs 
checked. This would suggest that it is not a factor they consider in assessments even though they 
believe it to have an impact.   All of the participants stated that they had never dealt with a case of 
lead poisoning in their practice, this may be due to lack of knowledge on the referral process of 
lead.  By the end of the interview some, of the participants were starting to think of lead as a 
possible factor, this demonstrates that awareness is key: 
Participant 1: ―And it‘s just funny in having this conversation now, I‘m seeing a child that is 3 
who is displaying developmental delays and not talking and just in having this conversation I‘m 
wondering if something like lead poisoning could be the reason why.‖ 
The majority of the participants were very interested in lead poisoning and asked several questions 
at the end of the interview.  The following is an example of what future research the participants 
recommended could also be done: 
Participant 1: ―Because what you need to do is research this is the behaviour, this was the 
cognitive performance and then we treated it and the high levels of lead and was there a difference, 
so to ensure that it‘s not just random that their levels of lead were high.‖ 
A few studies exist testing pre and post treatment such as that done by Stangle et al. (2006) that 
found rats that receive chelation therapy saw cognitive improvements. There is a gap for research to 
be done on cognitive improvements in humans.  
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 Participant 8: ―I think this is a very relevant study and people need to be aware and more 
awareness needs to be created on lead poisoning. Would be interesting to know whether or not 
neurologists test for neurotoxicity when children have been referred to them." 
Participant 10: ―I mean often in private practice and that might be a limitation to your study by the 
way, people who pay money doesn‘t not necessarily, I mean maybe you should include people who 
work in clinics and so on because you can get quite a one sided.‖ 
These extracts suggest studies should be done that also include other participants working in health 
services. Educational psychologists working within the public sector are more likely to encounter 
children who are facing a higher number of psychosocial factors and these children may be at an 
increased risk of lead exposure.   
 
4.10. Awareness and Education 
 
One of the key pattern themes that arose in the data analysis was that of awareness and education.  
This theme discusses the lack of awareness and education of educational psychologists on lead 
poisoning.  This research has established that the participants do not assess for lead toxicity and one 
of the reasons for this may be as a result of lack of awareness and education.  This theme highlights 
the key recommendations of the participants on how lead toxicity could be considered. All of the 
participants involved in this study stated that they had never received any formal education on lead 
poisoning in university or through CPD courses. Majority of the participants stated that awareness 
and making information available would be key to increase educational psychologist‘s knowledge 
on lead toxicity. The below extracts highlight the lack of education on lead toxicity within the field 
of educational psychology. The participants were asked the following question: ―During your 
studies of educational psychology and in your continued professional development have you been 
exposed to information on the effects of lead poisoning on cognitive and behavioural functioning? 
If so where?‖ 
Participant 1: ―>Never<‖ 
Participant 2: ―No, nothing‖ 
Participant 3: ―<No>‖ 
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Participant 4: ―No not in studies and not really any CPD seminars or anything that I can recall.‖ 
Participant 5: ―<No>‖ 
Participant 7: ―<No>‖ 
Participant 8: ―Not formally, not CPD or university level. Just research I did after watching Dr 
Phil.‖ 
Participant 9: ―<No> and I haven‘t done any research on that.‖ 
Participant 10: ―<No>‖ 
The above responses highlight that educational psychologists are not exposed to information on the 
impact of lead on cognitive and behavioural functioning in their education and training.  
Participants 1, 2, 3, 5, 9 and 10 have all been qualified for over 15 years but have not been exposed 
to any formal education on lead poisoning. The other participants have all been in private practice 
for under 10 years and have also not been exposed to information of lead in their formal education. 
Objective 2 of this research was to determine how educational psychologists consider the role of 
lead poisoning in cognitive and behavioural assessments; if educational psychologists do not 
receive training on this then it is unlikely to be a factor they consider. The following 
recommendations were responses to the following question: ―In your opinion, what could be done 
to improve educational psychologists focus on environmental neurotoxicity, specifically lead?‖ 
Participant 5: ―Information dissemination, awareness, advocacy.‖ 
Participant 8: ―Yes, it is important as there needs to be an increased awareness on the impact it 
has, especially because the research has shown that it does impact children‘s cognitive functioning.‖  
These responses suggest that information and awareness would improve educational psychologists 
focus on environmental neurotoxicity. The following extracts arose from different questions and 
discussions in the interview: 
Participant 8: ―The key thing is I think is people having more information and creating more 
awareness. I have been in my practice for a long time and had not heard about it until watching that 
episode of Dr. Phil.‖  
Participant 9: ―Awareness, awareness I suppose.  And resources and ya I mean when I studied 
there was nothing remotely about that, nothing at all‖ 
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This lack of knowledge and awareness on lead toxicity is consistent with the research studies 
discussed in the literature review. Morrison et al. (2017) stated that health care practitioners should 
be educated on the impacts and risks of lead exposure. Some participants felt that neurotoxicity and 
the environment as a whole need to be considered more by educational psychologists and not just 
lead toxicity.  The participants were asked the following question: ―Do you believe it is important 
for the field of educational psychology to have an increased focus on lead poisoning? Why or why 
not?‖ A few of their responses that relate to this theme follow: 
Participant 3: ―I don‘t think just specifically lead, I think neurotoxins as a whole need to be 
considered if they are impacting cognitive function.‖  
Participant 4: ―U-m-m I would obviously, I would say yes because of my experience but probably 
not just lead poisoning overall the environment and how it can affect.‖ 
―Do you believe that more focus should be given to environmental neurotoxicity, specifically lead, 
in cognitive and behavioural assessments? If so what do you think could be done to make 
assessments more inclusive?‖ 
Participant 8: ―Yes, educational psychologists need more information on lead poisoning and there 
would also need to be a referral system that educational psychologists know who to contact. And I 
think that it‘s not just educational psychologists but also neurologists, health practitioners, teachers 
and parents need to have information on lead poisoning.‖  
This response again falls under theme 1, scope of practice, however this participant is more 
suggestive that general awareness is important, not just among educational psychologists but the 
greater community. Ekenga et al. (2018) suggest that some members of the public are aware of the 
impact of lead exposure and they suggest more should be done to increase awareness among society 
as a whole.  When the participants were asked ―in your opinion, what could be done to improve 
educational psychologists focus on environmental neurotoxicity, specifically lead?‖, one of the 
recommendations that a number of participants suggested was that a CPD course should be created 
for already qualified professionals.  
Participant 1: ―CPD courses would be a great place to start.‖ 
Participant 2: ―U-h-h I think for those at university then it must be part of the course, and I think, 
then for those who are already practicing some in-service training like CPD training.‖ 
Participant 3: ―U-h-h I think CPD courses and more training.‖ 
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Participant 6: ―U-m-m training so if it really is a big concern and is something of pertinence that 
we need to know about u-m-m either during your masters or honours or your training or CPD 
courses could definitely address that.‖ 
Participant 7: ―U-m I‘m guessing that if it is a field of interest that maybe some CPD courses 
might need to be arranged on that.‖ 
Participant 8: ―I think there could be CPD courses relating to it, and a greater deal of awareness 
needs to be created.‖ 
Participant 10: ―…we are in a field where the parameters are changing all the time, nothing stays 
the same, and should not stay the same because we got availability of greater knowledge, greater 
research and we should continuously be educated in new developments in our field, in the impact of 
different things including environmental neurotoxins, so that we become better at serving our 
clients/patients…‖ 
The above responses from participant 7 and 10 highlight the descriptive theme of relevance and 
how educational psychologists believe that if it is a field of current relevance then there should be 
training on lead toxicity. Studies, such as the one conducted by Naicker et al. (2013), demonstrate 
that there are children with BLLs higher than ≥5 µg/dL in parts of SA, which suggests that lead 
toxicity is a current concern. As mentioned in the literature review, there is not safe level of lead. 
This theme provides more detail for objective 2 on how educational psychologists consider the role 
of lead poisoning in child cognitive and behavioural assessments. It is evident throughout the 
themes that lead is not a factor these participants consider and some participants believe it should be 
considered if it is a relevant problem.   
 
As illustrated in the above extracts, one of the key recommendations of educational psychologists is 
for CPD courses to be created or for psychologists to receive information on lead toxicity or 
neurotoxicity as a whole during their university studies.  This theme addresses one of the key 
objectives of this study, which was to identify recommendations on how lead poisoning could be 
considered when assessing and treating children with cognitive and behavioural problems. 
Educational psychologists being more aware and receiving training is in line with the World Health 
Organisation (2010), as mentioned in the literature review, it suggests that health professionals need 
to have an understanding and awareness of the symptoms of lead poisoning in order to ensure 
appropriate treatment. 
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The HPCSA (2017) also discusses how it is necessary and is a part of the practice guidelines for 
educational psychologists to continue their professional development through CPD courses, to 
continuously broaden their information database. The HPCSA (2017) discusses how it is important 
for the field of educational psychology to be ―transformative and socially relevant‖ (p.6). 
Environmental neurotoxins such as lead are a continued problem and therefore are socially relevant 
and this would suggest that they fall under the scope of educational psychology. One of the 
responsibilities of educational psychologists is not only assessment or intervention but also 
prevention. Therefore, educational psychologists could also be advocates for lead poisoning 
(HPCSA, 2017). The HPCSA (2017) guidelines states that, ―In addition, educational psychologists 
serve the following population: iv. Communities, to design, execute and evaluate preventative 
psycho-educational programmes in diverse contexts‖ (p.5), therefore educational psychologists 
could be very instrumental in the prevention of lead poisoning. The following extracts that arose 
from different questions further highlight the lack of training on lead toxicity.  
Participant 4: ―M-m-m so I think um uh I think it would be very helpful if it was part of training I 
think, because I don‘t think many people are randomly aware, unless you‘ve had a family history 
where you have had to become aware or you are very health conscious yourself you might be more 
aware or more u-h all of that but I think in the training it would help to have one session one decent 
session done by a very competent professional to come talk about it, just so that everyone is aware.‖ 
Participant 10: ―I do remember it not being a part of my training let me rephrase that of my 
training at all.‖ 
 
This theme highlights one of the key reasons why educational psychologists do not assess for lead 
in cognitive and behavioural assessments. The next theme explores another possible reason why 
they do not assess for lead, scope of practice.  
 
4.11. Scope of Practice 
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This theme is one of the descriptive themes identified throughout the semi-structured interviews. 
This theme explores whether or not the participants believe lead poisoning is in the scope of 
educational psychology. This theme relates to all three objectives of this research. The following 
extracts arose from asking the participants if they ―believe it important for the field of educational 
psychology to have an increased focus on lead poisoning? Why or why not?‖ 
Participant 1: ―I think it‘s important to have an increased focus on general chemical exposure (2) 
not specifically lead‖, ―and then why would be because it obviously affects us all neurologically, 
what the chemicals around us and the chemical we are exposed to will influence our brains and our 
neurological functioning, so we would need to ya.‖ 
This response is somewhat contradictory to participant 1‘s response in the aforementioned theme, 
where they suggested that considering lead in cognitive and behavioural assessments would be 
moving more towards a medical model. The above response states that the field of educational 
psychologist needs to have an increased focus on neurotoxicity as a whole as this has an impact on 
an individual‘s neurological functioning. The following responses from participant 2 and participant 
8 from the same question also highlights how some of the participants feel that factors that 
negatively impact cognitive functioning need to have an increased focus within the field of 
educational psychology.  
Participant 2: ―(2) Just for the idea that it affects cognitive development broadly, I would say that 
we need to create an awareness to minimise, to minimise u-h-h the effects on cognitive functioning, 
negative effects, you know because u-h-h then when we do that I think we create a climate, if you 
like, of the children being able to learn in the best way possible.‖ 
Participant 8: ―Yes, it is important as there needs to be increased awareness on the impact it has. 
Specially because the research has shown that it does impact children‘s cognitive functioning.‘ 
If educational psychologists believe that the field of educational psychology should have an 
increased focus on lead poisoning, then this would in turn suggest that cognitive and behavioural 
assessments should also have an increased focus of neurotoxicity.  This highlights the debate of 
biomedical vs biopsychosocial and whether or not considering lead toxicity falls into the scope of 
educational psychology. This concern is further highlighted by participant 10‘s response to: ―Do 
you believe that more focus should be given to environmental neurotoxicity, specifically lead, in 
cognitive and behavioural assessments? If so what do you think could be done to make assessments 
more inclusive?‖ 
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Participant 10: ―The answer is yes do I think more should be done, my question perhaps here is 
does it fall in the ambit of educational psychology because my gut feeling is it‘s a medical issue, 
because we don‘t have the resources to say this child has some neurodevelopmental issue, that it 
could be lead related, without extensive tests that is not done in our field, and with a child 
psychiatrist, a neurologist specifically paediatric neurologist, paediatricians, would those guys  play 
a greater role than us, most certainly.‖ 
Participant 10‘s response to this question, like participant 1‘s, raises the concern of scope of 
practice. The participants are suggesting that lead poisoning may be out of their scope as 
educational psychologists and that it would be moving towards a more medical model. Previous 
responses, however suggest that they believe it is important for numerous factors that impact 
cognitive and behavioural functioning to be considered. It is important for psychologists to consider 
a number of different factors and include a number of different questions in their background and 
intake interviews without moving out of the scope of their field.  
The following extract from participant 3 was in response to this question: ―Do any of the standard 
cognitive and behavioural diagnostic tests or guidelines consider neurotoxicity, specifically lead 
poisoning? If so which ones?‖ 
Participant 3: ―Not that I know of, it might be mentioned but like I say not that I know of.  It‘s not 
in any educational psychology tests but may in neuropsychological tests.‖ 
This response suggests that this participant believes lead poisoning may be in the scope of 
neuropsychology and not educational psychology.  The extract below was from participant 10‘s 
response when posed with the question: ―Do you believe it is important for the field of educational 
psychology to have an increased focus on lead poisoning? why or why not?‖ 
Participant 10: ―Yes educational psychology, but the world must also know because lead 
poisoning is not produced by educational psychologists we see the side-effects of it, lead is being 
produced by the paints that we use and probably still in the older buildings…… I mean everybody 
that‘s involved in this to become more and more aware of the pollutants and poisons, the toxins 
that‘s being put in our waterways into our air, into all over that we become aware of that, but just to 
go back to your direct question, of course psychologist should be aware of the impact of that but the 
problem is once you sit with a child that has a cognitive deficit because of lead poisoning the 
damage is done….  now unfortunately with lead poisoning once the damage has been done its 
mostly irreversible, the damage is done, the child now has a cognitive deficit, so by the time it gets 
to educational psychologist‘s attention, it‘s a bit late in my book.‖ 
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Participant 10 suggests that lead poisoning should be detected before a child reaches an educational 
psychologist as at this stage the child will already have suffered permanent damage. The study 
discussed in the literature review by Stangle et al. (2006) suggested that chelation therapy may 
improve some cognitive and behavioural functioning. The child may suffer permanent damage, but 
detection would prevent further damage being done (Pulling et al., 2018).  Participant 10 continued 
to state the following: 
Participant 10: ―It should have been addressed 20 steps prior to that. I mean now you can say I‘ve 
done an IQ test, the child tests intellectually disabled, but now what, all you increase is people who 
cannot contribute to society, cannot become tax payers, might need care depending on the degree of 
dysfunction caused by the lead or other poisonings that‘s happening.‖ 
This extract again suggests that educational psychologists should not be the first line of contact with 
health care services for children who have been exposed to lead. The literature review, however, 
highlighted how many different stakeholders such as parents and nurses are unaware of the impacts 
of lead toxicity. If all stakeholders involved believe lead toxicity is not in their scope of practice, 
then lead will continue to go undetected.  Participant 10‘s response highlights the impact that lead 
has on society as mentioned in the literature review (Hauptman et al., 2017). The extract below is 
participant 10‘s response to the following question: ―Have you personally ever dealt with a case of 
lead poisoning or suspected lead poisoning?‖ 
Participant 10: ―<no>….‖, ―and now remember we not neurologists, we not paediatricians, we not 
child u-h-h psychiatrists or anything, we don‘t deal with those blood tests, we don‘t have the 
resources to find it out and whatever, I mean like the moment a medical aspect overlaps with the 
educational aspect, I mean have I sent kids to blood tests if I suspect something else is happening or 
batteries of test and say look something more is happening, and I‘m not sure.‖ 
Participant 10 appears to believe that lead poisoning does not fall within the scope of educational 
psychology. However, when this participant is unsure of the diagnosis they send the child to get 
blood tests and earlier suggested that they follow a ―detective‖ approach to assessing children.  This 
may be suggestive that educational psychologists consider a number of factors and it is therefore 
very difficult to state that lead toxicity is out of their scope of practice. This theme further indicates 
that educational psychologists do not consider the role of lead poisoning in child cognitive and 
behavioural assessments, and perhaps do not even think they should (objective 2). If educational 
psychologists are unaware of the diagnosis of the child they may refer the child on for medical 
testing, however they may not request BLLs if they do not consider the role of lead in child 
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cognitive and behavioural assessments. The following extract from participant 8 highlights this 
concern: 
Participant 8: ―I refer children on to neurologists for different testing but I have never seen them 
mention lead levels in a report.‖ 
Clinical decision-making suggests that assessment and diagnosis is a complex process in which 
educational psychologists need to consider numerous factors. Sending children to other health care 
professionals to assist in the diagnosis and treatment would be the most beneficial step in 
accordance with clinical decision-making.   
 
4.12. Conclusion 
 
This chapter provided the three descriptive themes that were reoccurring throughout participant 
interviews as well as the other key pattern themes from the data analysis. Generally, there was a 
lack of awareness among the educational psychologists interviewed for this research on the effects 
of lead. The participants however, did suspect that lead may impact cognitive and behavioural 
functioning of children.  The participants state that they follow a holistic approach but then imply 
that considering lead poisoning would be moving more towards a medical model and out of their 
scope of practice.  
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Chapter 5. Conclusion and Recommendations 
 
5.1. Concluding Remarks  
 
The goal of this research was to determine how educational psychologists consider the role of lead 
poisoning in child cognitive and behavioural assessments. This was done through semi-structured 
interviews that were conducted with 10 educational psychologists in Johannesburg and Pretoria who 
had been in private practice for a minimum of two years.  Thematic content analysis revealed that 
educational psychologists believe that lead may have a negative impact on child cognitive and 
behavioural functioning but have very basic knowledge on how it does this. The analysis further 
showed that the participants do not assess children for lead toxicity.  The reasons as to why the 
participants do not assess for lead toxicity were found to be that lead is not considered a high 
priority in comparison to other factors, they are unaware of how to assess for it, they have received 
no formal training on lead toxicity and some of the participants believe that lead toxicity is out of 
their scope of practice. This chapter will provide a brief summary of the findings in relation to the 
achievement of the objectives of this study. Recommendations and limitations will also be 
discussed in this chapter.   
 
5.2. Summary of Findings 
 
The data analysis revealed that the participants suspect that lead toxicity may impact cognitive and 
behavioural functioning of children, however they are not aware of exactly how it impacts children. 
The pattern theme Knowledge showed that participants have an average understanding of sources 
of exposure to lead but have a limited understanding of the impact of lead on children‘s cognitive 
and behavioural functioning.  This is consistent with the studies in the literature review that suggest 
different stakeholders believe that lead may be an issue but are not sure in what manner. In the 
literature review it was stated that the leading cause of lead in the environment is the recycling of 
lead batteries (World Health Organization, 2010); none of the participants stated this as a source of 
exposure. This theme provides insight into educational psychologists‘ lack of understanding of lead 
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poisoning and child cognitive and behavioural functioning (objective 1).  The Other Factors 
pattern theme referred to the factors that participants believed to be important when assessing 
children, the participants were asked questions that determined what they believe to be the most 
important factors when conducting assessments. This theme revealed that participants do not assess 
for lead and it is not a factor that they consider to be important when conducting assessments 
(objective 2).  One of the reasons that participants may not assess for lead is that they do not view it 
as a priority. Socioeconomic Status is a descriptive theme that appeared throughout the interviews 
and this theme suggests that participants believe factors such as this are of higher priority and 
children living in lower socioeconomic status households face different risk factors. These risk 
factors appear to be of higher concern to educational psychologists when they conduct behavioural 
and cognitive assessments (objective 2). However, chapter 2 and chapter 4 revealed that 
socioeconomic status is a risk factor that increases children‘s chance of lead exposure (CDC, n.d).   
 
The participants stressed how important it is to follow a collaborative approach to assessment and 
this key pattern theme was called Holistic Approach. The holistic approach pattern theme 
discussed how the participants believe that following a holistic approach is important when 
assessing children. The participants did not mention lead toxicity when discussing following a 
holistic approach to assessments, which provides further evidence that lead poisoning does not play 
a role in child cognitive and behavioural assessments (objective 2). Many of the participants stated 
that lead toxicity should only be considered if it is a relevant problem in today‘s society. This led to 
the relevance of lead descriptive theme, if educational psychologists consider lead toxicity to be a 
relevant factor impacting child cognitive and behavioural functioning then their responses suggest 
that it is a factor they would consider.  The theme of relevance of lead suggests that the participants 
do not consider lead toxicity as they are not aware that it is a current concern to children‘s cognitive 
and behavioural functioning (objective 1 and 2).  It was also clear that the field of educational 
psychology is ever-evolving and it is important for educational psychologists to continue their 
professional development in order to ensure they are considering socially relevant issues.  The 
theme of relevance of lead toxicity was also identified as a descriptive theme as it arose in other 
themes such as other factors and awareness and education.  
 
The South African Context theme revealed that participants believe that children in SA face a 
number of different challenges in comparison to Western societies and therefore these factors would 
be considered before lead toxicity (objective 2).  The Referral Process theme revealed that 
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participants are not aware of a referral process if they suspect that a child has lead toxicity 
(objective 1), within this theme many of the participants suggested that they refer children on to 
medical professionals if they are unsure of a diagnosis. Another reason for educational 
psychologists not assessing children for lead toxicity was illustrated in the pattern theme 
Awareness and Education. The awareness and education theme provides background as to why 
educational psychologists lack an understanding of lead poisoning and child cognitive and 
behavioural functioning as all of the participants stated that they had never received any formal 
training on lead poisoning (objective 1).  Many of the participants believe that there should be an 
increased focus on environmental neurotoxicity, specifically lead, within the field of educational 
psychology. These responses were in contradiction to participant concerns over scope of practice. 
The participants suggested more training and CPD courses should be designed that focus on lead 
toxicity and its impacts on cognitive and behavioural functioning (objective 3).  
 
The World Health Organisation (2010) states that health care professionals need to be aware of the 
symptoms of lead poisoning. The descriptive theme Scope of Practice was visible throughout the 
pattern themes; this theme suggests that participants do not assess for lead toxicity as they believe it 
is out of their scope of practice (objective 2). Many of the participants believed that lead toxicity 
would fall under a biomedical scope rather than a biopsychosocial scope. This, however, is 
problematic as previously participants suggested that they understand that some symptoms may 
appear as mental health problems, such as ADHD, but there could be an underlying issue and that 
they would refer on if they are unsure. In order to refer on, participants would need to be aware of 
the impact of lead toxicity on cognitive and behavioural functioning of children. Furthermore, the 
HPCSA (2017) guidelines state that the field of educational psychology needs to be socially 
relevant. 
The descriptive and pattern themes revealed the following findings:  
1.  Educational Psychologists suspect that lead may negatively impact cognitive and 
behavioural functioning (objective 1). 
2. Educational Psychologists do not assess for lead (objective 2). 
The reasons why educational psychologists appear to not assess for lead appeared to be the 
following 
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1.   Lead is viewed as a lower priority factor than other psychosocial factors (such as 
socioeconomic status and nutrition). 
2. They are unaware of how to assess for lead toxicity. 
3. They have not received any formal training through university or CPD courses on lead and 
its impact on cognitive and behavioural functioning. 
4. The participants in this research suggest that lead toxicity is out of their scope of practice 
and is a biomedical problem rather than a biopsychosocial problem.  
These results allowed the following recommendations to be identified on how lead poisoning could 
be considered when assessing and treating children with cognitive and behavioural problems 
(objective 3). 
 
5.3. Future Research Recommendations 
 
It is recommended that further research is conducted to determine educational psychologists 
understanding of lead and how they consider the role of lead in child cognitive and behavioural 
assessments, specifically in countries with lower socioeconomic statuses such as SA.  Whilst these 
results strongly suggest that these participants do not consider the role of lead toxicity in cognitive 
and behavioural assessments, educational psychologists working with individuals at higher risk of 
exposure may consider lead. For example, educational psychologists working within the public 
sector may have first-hand experience with children with lead toxicity.  Whilst lead has been found 
to be prevalent in SA, more research could be done to further highlight this point, even though the 
studies found in the literature review suggest children in SA are at higher risk.  Future research 
could be done to determine if the legislations regarding environmental pollution, such as that from 
recycling lead batteries, are upheld.  One participant also suggested that it would be interesting to 
conduct more research to determine whether treatment of lead toxicity improves cognitive 
functioning. Children in SA are at an increased risk of lead exposure due to a number of different 
factors; therefore, research should be done specifically within SA. 
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5.4. Recommendations on Lead Poisoning in Child Cognitive and 
Behavioural Assessments.  
 
In order for lead to be considered in child cognitive and behavioural assessments, educational 
psychologists would need to receive formal training on lead poisoning and child cognitive and 
behavioural functioning. This research suggests that participants believe taking a holistic approach 
to assessing children is crucial, and one key element to this is finding out the background 
information of the child. Perhaps questions could be included in the background intake interview 
that would provide insight into whether the child is at risk of exposure to lead and this could then 
indicate whether or not the child should be sent for their BLLs to be checked. In order for lead to be 
considered in child cognitive and behavioural assessments, raising awareness on lead and its effects 
would be beneficial.  Lack of awareness was one of the key reasons to why educational 
psychologists do not consider lead in cognitive and behavioural assessments. The main debate 
raised in this research is whether lead toxicity falls within the scope of practice of educational 
psychologists; a deeper review of the scope of educational psychology may be able to better provide 
an indication of this.  
 
5.5. Recommendations on Lead Poisoning  
 
As mentioned several times throughout this research, children are more susceptible to lead exposure 
and the effects of lead. In the USA, the CDC has a national lead poisoning prevention week. The 
aim of this week is to increase knowledge and encourage testing (Centers for Disease Control and 
Prevention, 2018). Creating such programmes in developing countries such as SA may be beneficial 
to decrease lead exposure and educate a number of different stakeholders. The government could 
create screening programmes to measure the amount of lead in the environment, as soil that is found 
to be contaminated needs to be buried deeper at the site or moved away from the area (World 
Health Organization, 2010). Stricter laws should be created to ensure that legislation, such as the 
National Environmental Management Waste Bill (2007) (Finlay & Liechti, 2008) are upheld. 
Participant 10 suggested that whilst legislations may exist in SA they may not be upheld.  Banning 
informal lead recycling businesses will mean that jobs will need to be found for these individuals to 
prevent them from continuing this business (World Health Organization, 2010). Whilst these 
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informal lead recycling businesses may still occur, children living in these areas should have their 
BLLs checked. Education and awareness programmes for health care practitioners and parents in 
these communities may be beneficial (World Health Organization, 2010). The participants of this 
research highlighted the importance of awareness and education on lead poisoning in order for 
different stakeholder to take lead poisoning into consideration. Many of the individuals who are 
recycling lead acid batteries informally are not even aware of the risks themselves, therefore 
educating individuals in the community is essential (Fuller, 2009). As suggested by the participants, 
in SA there are a number of other factors that children are faced with and if a family needs to 
recycle batteries in order to survive financially then they may continue to do this business despite 
the risks.  
 
Pure Earth is a non- profit organisation that works in low socioeconomic communities to help 
educate the community on lead, conduct clean ups and test BLLs of individuals living in these 
communities (Pure Earth Blacksmith Institute, n.d). They have ongoing projects in Senegal, 
Dominican Republic, Philippines, Panama, El Salvador, Guatemala and India.  They work 
alongside individuals in the community to help train them on clean-up techniques and to educate 
them on the dangers of lead.  They also help create national policies regarding lead and the safe 
recycling of lead acid batteries. Social media communicators could be used as a tool to provide the 
public with important information on lead toxicity and thus increasing awareness among the public 
(Ekenga et al, 2018). Social media communicators can also aid individuals working in the health 
sector monitor areas during perceived environmental hazards (Ekenga et al, 2018). If society as a 
whole has an increased knowledge of the impact of lead toxicity, then this may reduce the 
children‘s risk of exposure.  Knowledge and awareness was a key pattern theme that showed that 
the participants believe information to be vital when trying to increase the focus on environmental 
factors such as lead toxicity.  Lack of knowledge was found to be one of the key reasons why 
educational psychologists do not assess for lead poisoning.  
 
5.6. Limitations 
 
Due to the time constraints of this research, only participants working in private practice were 
selected as participants for this study. This is a limitation to this research as educational 
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psychologists working in the public sector may have an increased likelihood of being exposed to 
children with lead poisoning. Lower socioeconomic status is a key risk factor to lead exposure and 
children being assessed in the private health sector may therefore be at a decreased risk of lead 
poisoning. This study therefore may lack generalisability to educational psychologists working 
within public clinical institutions. Educational psychologists in these settings may have an increased 
knowledge on lead toxicity in comparison to the participants used in this research. As mentioned 
several times in this research, children in SA are exposed to a number of different challenges in 
comparison to children in Western countries. This study therefore could not be generalised to a 
Western context as educational psychologists in these countries may consider the role of lead 
toxicity in child cognitive and behavioural assessments due to a lack of other factors.  It is difficult 
to quantify educational psychologists‘ knowledge of lead toxicity, a test asking questions on lead 
may have better determined their knowledge.   While studies exist that explore the perceptions of 
different stakeholders, this is the only one that examines the perceptions of educational 
psychologists.  
 
5.7. Conclusion 
 
This study has exposed a need for further research to be done to determine how educational 
psychologists consider the role of lead in child cognitive and behavioural assessments. This is the 
only study that examines the perceptions of educational psychologists on lead and therefore more 
research would need to be conducted with a wider range of educational psychologists. This research 
has discussed how lead toxicity is a completely preventable health concern, but despite this, is still 
currently prevalent. This study is valuable as whilst studies exist that explore parents, nurses and 
community member‘s perceptions none explore the perceptions of educational psychologists; 
educational psychologists may be the first point of contact for children with lead toxicity with 
mental health care practitioners. There is a huge body of research demonstrating the effects of lead 
toxicity on cognitive and behavioural functioning; if lead poisoning is detected earlier this will 
decrease the impact on a child. Early prevention and detection of lead poisoning will also be 
beneficial for society as a whole; as individuals with more severe effects of lead poisoning may be 
unable to work.  
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Appendix A 
 
Information Sheet /Letter 
 
Information Letter for Educational Psychologists Participating in 
Research.   
 
Title: Perceptions of Child Lead Poisoning Among Educational 
Psychologists 
 
My name is Jade Finlay and I am conducting a research project with Professor 
Brendon Barnes (as my supervisor). This research forms part of the requirement for my Master‘s 
Degree in Psychology which I‘m completing at the University of Johannesburg.  in the Faculty of 
Humanities in the Department of Psychology. I would like to invite you to take part in this research 
study which is concerned with understanding the role that the physical environment plays in child 
cognitive and behavioural assessments. The aim of the research is to determine how educational 
psychologists consider the physical environment in child cognitive and behavioural assessments.  
 
Why were you chosen for this research? 
 
As you are an educational psychologist who actively completes assessments within South Africa. I 
would like to include you in my study as it seeks to gain insight into the role of physical 
environment in child cognitive and behavioural assessments in SA, as well as find out your expert 
understanding and opinion on the role of the physical environment in assessments.  
 
 
Possible Benefits 
 
There has only been a minimal amount of research done on this topic, and this research will add to 
this body of knowledge. There is no financial gain in participating in this research.  
 
What does the research involve? 
 
This study involves a semi structured interview in which answers to the questions will be written 
down as well as recorded.  
 
How much time will this research take? 
 
This interview should take between 30-45 minutes.  
 
Inconvenience/discomfort 
 
The inconvenience and discomfort of this interview is minimal as the interviewees are individuals 
who are educational psychologists who have conducted assessments and will not be providing their 
personal information. There are no foreseeable risks to participation in this research.  
  
Taking part in this interview is completely voluntary and you are under no obligation to consent to 
participation. Your participation in this research can be withdrawn at any time, without explanation. 
Data will be destroyed should you choose to withdraw.  
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Confidentiality 
 
This interview will be completely confidential and participants will simply be referred to by their 
participant number. (For example participant 1). Quotations from interview may be used but none 
that would imply the identity of the participant. 
 
Storage of data 
 
Data collected will be stored for 5 years and thereafter destroyed.  
 
Results 
 
If you would like to be informed of the aggregate research finding, please contact Jade Finlay, on 
0827784968 and/or email: jadiefinlay123@gmail.com 
 
Should you have any other queries you can contact my supervisor Professor Brendon Barnes at 
bbbarnes@uj.ac.za 
 
Thank you, 
 
Jade Finlay 
Jadiefinlay123@gmail.com 
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Appendix B 
 
Informed Consent Form  
 
 
 
 
Informed Consent Form: Perceptions of Child Lead Poisoning Among 
Educational Psychologist 
 
 
 
 
I have been asked to take part in the University of Johannesburg research project specified above. I 
have read and understood the Information Letter and I hereby consent to participate in this project. I 
understand that taking part in this research is voluntary and will remain anonymous.  
 
 
 
 
 
 
 
 
Name of Participant:              
 
Signature 
 
Date: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I consent to the following: Yes No 
I agree to take part in this interview   
I understand that my participation in this interview is voluntary.    
I agree to allow the interview to be audio-taped and the answers noted down    
I agree to answer any further questions if required   
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Appendix C 
 
Interview Schedule 
 
Introduction of interviewer:  
 
Hello, my name is Jade Finlay and I‘m currently completing my Master‘s degree at UJ.  
 
Topics to be discussed in interview 
 
Cognitive and Behavioural Assessments 
Physical Environment 
Lead Poisoning 
Lead Poisoning in Children 
Lead Poisoning in Cognitive and Behavioural Assessments 
 
 
Individual Background and Assessment Preferences 
 
1.)  How long have you been a qualified educational psychologist? 
________________________________________________________________________________
________________________________________________________________ 
 
2.)  From which university did you obtain your qualification? 
________________________________________________________________________________
________________________________________________________________ 
 
3.)  How long have you been in private practice? 
________________________________________________________________________________
________________________________________________________________ 
 
4.) What is your approach to assessment? 
________________________________________________________________________________
_______________________________________________________________ 
 
5.) What assessment techniques/diagnostic tools do you use? 
________________________________________________________________________________
________________________________________________________________ 
 
 
6.) What key factors do you believe to be most important when conducting cognitive and 
behavioural assessments with children? Why? 
________________________________________________________________________________
_______________________________________________________________ 
 
Physical Environment 
 
7.) How important is the physical environment to children’s development? Please could 
you elaborate? 
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________________________________________________________________________________
________________________________________________________________ 
 
8.)  Do you believe that the physical environment may have an impact on a child’s 
cognitive and behavioural functioning? If so in what way? 
________________________________________________________________________ 
___________________________________________________________________________ 
 
Lead Poisoning   
 
9.)  Tell me what you know about lead poisoning? 
_________________________________________________________________________ 
____________________________________________________________________ 
 
10.)  To your knowledge does lead have an impact on cognitive and behavioural functioning 
in children? If so in what way? 
________________________________________________________________________________
________________________________________________________________ 
 
11.) During your studies of educational psychology and in your continued professional 
development have you been exposed to information on the effects of lead poisoning on 
cognitive and behavioural functioning? If so where? 
________________________________________________________________________________
________________________________________________________________ 
 
12.) Do you believe it is important for the field of educational psychology to have an 
increased focus on lead poisoning? why or why not? 
________________________________________________________________________________
________________________________________________________________ 
 
13.) Do you believe that children displaying cognitive and behavioural problems may have 
these issues as a result of lead poisoning? 
________________________________________________________________________________
________________________________________________________________ 
 
14.) Have you personally ever dealt with a case of lead poisoning or suspected lead 
poisoning? 
________________________________________________________________________________
________________________________________________________________ 
 
 b.) If so how did you know it was lead poisoning? 
________________________________________________________________________________
________________________________________________________________ 
 
15.)  Are referrals made to have blood lead levels checked if a child is displaying symptoms 
of lead poisoning, such as developmental delays and learning difficulties? 
________________________________________________________________________________
________________________________________________________________ 
 
 
16.) Do you believe that cases of lead poisoning could be going undetected because not 
enough focus is put on the role of lead in cognitive and behavioural problems?  
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________________________________________________________________________________
________________________________________________________________ 
 
 
17.)   Do you believe that more focus should be given to environmental neurotoxicity, 
specifically lead, in cognitive and behavioural assessments? If so what do you think 
could be done to make assessments more inclusive? 
________________________________________________________________________________
________________________________________________________________ 
 
18.)  In your opinion, what could be done to improve educational psychologists focus on 
environmental neurotoxicity, specifically lead? 
________________________________________________________________________________
________________________________________________________________ 
 
19.)  Do you think lead poisoning is a problem in SA specifically, why or why not? 
________________________________________________________________________________
________________________________________________________________ 
 
20.) Do any of the standard cognitive and behavioural diagnostic tests or guidelines 
consider neurotoxicity, specifically lead poisoning? If so which ones? 
________________________________________________________________________________
________________________________________________________________ 
 
 
* Line for aesthetic purposes only  
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Appendix D 
 
 
